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A thermostatic trap, the simplest and least ex- 
pensive of all traps, is practical because of 
Thermolier’s exclusive cooling leg. 


Maximum capacity assured, annoying destruc- 
tive water hammer eliminated — by built-in 


pitch of tubes and internal cooling leg which 
assure continuous drainage of condensate. 


Damaging strains caused by expansion and con- 
traction eliminated by “U” type — 
tubes. 


Safety and durability assured with sitll 
tube-to-header construction. 


Five other important construction features. Write 
for Thermolier Catalog. 


. Grinnell Company Inc., Providence 1, Rhode Island e 


RIGHT 


where maximum heatis desired... 


in warehouses, plants and other 
hard-to-heat buildings 


HEATING COMFORT AND ECONOMY. Heat is forced down to 
the working level . . . not banked uselessly at the ceiling level. 
Thermoliers provide quick heating from a cold start. Desired 
room temperatures are easily maintained within a close range. 


ADAPTABILITY TO EQUIPMENT AND FLOOR LAYOUT. The 
units and the simple piping are overhead where they do not inter- 
fere with arrangement of operating machinery or equipment and 
do not take up valuable floor or wall space. Units are easily re- 
located at any time to meet changes in plant layout or heating 
requirements. 


LOW FIRST COST. Thermoliers are so efficient and so compact 
that their heating capacity is often equivalent to the capacity 
of cast iron radiation or pipe coils of twice the cost. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Sales Offices and Warehouses in Principal Cities 


pipe and tube fittings 


fittings ° 


phragi * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 
automatic sprinkler fire protection systems ° 


engineered pipe hangers and supports °* Thermolier unit heaters ° 


Amco humidification and cooling 


valves 


systems 
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Delivery Delivery 
industrial supplies 


ENGINEERED 


and unusual condition. Ratings, receiver 
‘pumps meet ASHVE standards. 


FOR 
LOW PRESSURE 
SYSTEMS 


LOW RETURN 
CAST IRON RECEIVER 
Capacities to 10000 EDR 
Send for 
Tells you when to use and BULLETIN TVC 300-8 


how to efficiently install an Avatlable from Gobbers' Stocks 
underground condensate TVC-29—2000 Sq. Ft. E.D.R., 20# P.S.I. 
pump. TVC-35—4000 Sq. Ft. E.D.R., 20# P.S.1. 


SEND FOR DESCRIPTIVE BULLETINS INTELLIGENTLY DESIGNED TO MAKE ee 


PUMP SELECTIONS AND INSTALLATIONS SIMPLE AND EFFICIENT 


SYSTEMS 


TR 


Capacities to 150,000 sq. 


ft. EDR and discharge pres- 
sures to 125 Ibs. 


Send for 
BULLETIN TR 100-D 


THE EFFICIENCY OF YOUR HEATING PLANT IS DEPENDENT UPON EFFI- 
CIENCY AND DEPENDABILITY OF YOUR CONDENSATE RETURN PUMP 


weil pump co. — 


1523 N. FREMONT ST. CHICAGO 22, ILL. 1951-1952 
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Piping layout for New Jersey State Highway Office Building, Trenton, 
N. J. Su piping and heating elements are shown in red. Return 
as dotted lines. 


treamlined space-saving heating 


The new $1,700,000 headquarters and office 
building for the New Jersey State Highway De- 
partment, sponsored by Governor Alfred E. 
Driscoll, is marked by three innovations: (1) for 
economy, streamlined modern design in place of 
usual monumental architecture; (2) for efficiency 
and parking ease, location outside of city; (3) 
streamlined, space-saving heating with Webster 
toe Walvectors. The alert cooperation of contractor 
> Philip S. Slack in working out details of the new 
Heating Contractors. developments with the architects and engineers, 
contributed much to the success of the installation. 


A Webster Moderator System provides “Con- 
trolled-by-the-Weather” heating for this modern 
building with Webster Walvectors equipped with 
integral tube orifices to spread the heat along 
exposed walls. Webster Convectors are used in 
stairways and Webster-Nesbitt Unit Heater’s pro- 


. vide supplemental heating in corridors. 
tion of Walvector. trim plece, connections below tative or write us for his name. 
partitions. Address Dept. HV-9 
WARREN WEBSTER & COMPANY 


Camden 5, New Jersey : : Representatives in Principal Cities 
In Canada, Darling Brothers, Limited, Montreal 


a 


WEBSTER 


MODERATOR. 


Moderctor Control Valve. SYSTEM 
“OF STEAM HEATING 


“Controlled-by the weather” 
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" In the fabrication of a Monel tube heat exchanger, 14 gage 

Also Publishers of annealed and stress-relieved Monel tube, % inch diameter, was bent 

HEATING & PLUMBING EQUIPMENT NEWS on the mechanical equipment shown. Photograph, courtesy of The 
and technical books. International Nickel Co., Inc. 


Travelers’ Buys Bunker Insurance! 


‘ken TRAVELERS Insurance Company of 

NWN Hartford, Conn., has long-term insurance 

. \, against bunker oil heating problems. They use 

: ‘ a Thermal Electric Standard System to remove 

bunker oil from wnheated storage and transport 
it to the pump-type burners at a precisely 
controlled flow temperature. ¥* Fully 
automatic, all-electric operation eliminates 
remote pump-sets, multiple suction lines, and 
complicated recirculation equipment. This gives 
Travelers extra dividends in the elimination 
of maintenance costs for bunker transport. ¥x 
We write insurance, too. We've guaranteed the 
Travelers installation, as we guarantee all 
correctly installed Thermal Electric Standard 
Systems, to give 100% trouble-free performance! 


Transforming Energizer* 


H 


= 
Insulated Pipe Jomnr® 


THE TRAVELERS 
THERMAL ELECTRIC 
BUNKER OIL LAYOUT 


Note simplicity 
similarity to lo 


*Thermal Electric Equipment by Fluid Systems inc 


HOW IT WORKS 
ing rgizer passes safe 
current through the pipes that 
carry the fuel, generating even 
heat. The Thermostat and Control 


PAT. WO. 2.894,608 e Panel automatically regulate the 
Thérmal Electri a 
id S ing shutdown, fuel can be kept 

Fluid Systems, Inc., 1881 Dixwell Ave., New Haven, Conn. heated in the pipes without con- 
stant or cycle burner operation. 

Please send without obligation “The Common Sense of Heavy oe an Oe oe ee 
Fuel Transport” plus Customer List of hundreds of users, including pred Be 
many insurance firms. lectrically 


Name 


Firm 


Street 


City State = 


Thermal Electric and Fluid Systems, Inc. are trade marks registered in U.S. Pat. Off, 
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1 me Send in the coupon and get the whole story of how 
1 Thermal Electric can give you the same advantages. 


Making Wax Work for American Can Company 


Liquid paraffin is a temperamental fluid. 

If it gets too cool, it clogs. If it gets 

5°F. too hot, it oxidizes, making it unfit for 

use. Thermal Electric, the modern method of 
transporting heated fluids, can regulate paraffin 
within +1°F. of the design temperature 

(usually 160°F.) over any distance, through 

any variety of ambient temperatures, during any 
condition of flow. vx There is no need for constant 
circulation, thus there are no return lines. 
One-way transport reduces piping 70%. 
All-electric operation eliminates steam or 

water heating with all their costs and maintenance 
headaches. ¥* Small wonder that this leader in the 
food container field has cons¥tently selected 
Thermal Electric to handle its process fluids! 


Therinal Electricgy 


Fluid Systems, inc., 1881 Dixwell Ave., New Haven 14, Conn. 


Please send without obligation [FJ uid Parafin—A Survey 
of Handling Methods" or [J cio  Induowrial 
Transport Cuts Costs”. 


Name Position 
Firm 
Address 
City State 
THERMAL ELECTRIC and FLUID SYSTEMS, INC. are trade marks registered in the U.S. Pat. Off. 
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< 0 Transforming 
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The American Can Company uses 79 
Thermal Electric systems to heat 8,016 lee : 
feet of pipe in nine plants. The Ther- hes 
current through i 
mal Electric for paraffin, asphalt, out- ¢ 
Thermal Electric equipment by Fluid Syseems 
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These and many more quality features 
make FAR-AIR Filters the choice of dis- 
criminating organizations. They are avail- 
able in a wide range of types and sizes for 
dirt, lint, grease, entrained water, ink, 
paint and most other filtering applications. 
Sturdy construction and precision engi- 
neering gives them longer service life. 
e 


Every claim made for FAR-AIR Filters can be 
proved by you with a simple test. For complete 
information, write to Farr Company, 2615 
Southwest Drive, Los Angeles, California. 


_ Among the users of FAR-AIR Filters are: 
Westinghouse Electric Corp. 
General Electric Company 
Standard Oil Co. of Indiana 
R.C.A. Victor Division 
A. B. Dick Company 
U. S. Armed Forces 


“Trade Mark Registered 


-corrugations 


Los Angeles Chicago +» New York 


sr license by Contro] Equipment Co Ltd 
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In most plants and institutions hot 
water is stored for periodic use in 
. Much of this water (often carried 
at 180 or 200° F) is wasted by allow- 
ing manual temperature adjustment 
at the point of use. 

Avoid buying additional Water 
Heater capacity by installing Sarco 
Water Blenders. 


They add cold water to the hot 
from the storage heaters to secure 
the exact temperature desired at 
the point of use. In effect, storage 
capacity will be increased by pre- 
venting waste. 

Catalog 802 tells the whole 
story. 
Write for free copy today. 


SARCO COMPARY, INC. 
Empire State Building, New York 1, - 
Sarco Water Blender 

type MB provides 
water at 
any desired constant 
temperature. 


Sarco Water Bienders 
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VANEAXIALS 


MOUNTED IN 
VERTICAL EXHAUSTS 


This helpful Bulletin 
No. 3533-C describes 
“Buffalo” Axial Flow 
Fans and their uses. 


Write for your copy! 


| 
4 
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VENTILATING 
FORCED DRAFT 


ROOF INSTALLATION OF PAPER COMPANY POINTS 
WAY TO SAVINGS IN MANY INDUSTRIES 


Steam is removed continuously in the view 
above, as some of the ten 36” “Buffalo” 
Type ‘“B” Vaneaxial Fans mounted in roof 
exhausts of West Virginia Pulp and Paper Co., 
Mechanicville, N.Y., are shown in operation. 


Note how the fans fit in like a section of pipe. 
Their light weight obviates heavy, expensive 
mountings, and the fans waste no space. The 
steam comes from hoods from Nos. 5 and 6 


BUFFALO 


480 BROADWAY 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont., Branch Offices in all Principal. Cities 


AIR WASHING 
COOLING 


AIR TEMPERING 
HEATING 


paper machines — and passes straight through 
the pipes and fans with absolute minimum 
resistance. (In the view of the “Buffalo” Axial 
Flow Fan at left, note how motor is entirely 
removed from air stream.) 


Whenever YOU need fans for mounting in 
straight duct runs, you'll save money with 
“Buffalo” Vaneaxials! 


FIRST 
FOR FANS 


COMPANY 


BUFFALO, NEW YORK 


INDUCED DRAFT EXHAUSTING 
PRESSURE BLOWING 


| 
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Engineers Rate Modine the Standard 
of Excellence 


BONDERITE 


Modine design promotes mixing of room Parker-Bonderizing J peer rust-resist- Versatile control “ air delivery is pro- 
ated 
condenser. Louvre 


air and heated air leaving ance for casings and other sheetmetal vided by Cone-Jet, Truncone or 
— increased air volume and velocity parts — anchors paint to steel — pre- deflectors. You can choose the right 
.. lower outlet temperatures. serves the fine finish longer. one for your job at no extra cost. 
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COMPARE 


«+. YOU'LL CHOOSE MODINE UNIT HEATERS 


terials and craftsmanship — all quality hallmarks of Modine 
Unit Heaters. They're your assurance of beating performance 
at its best — high fuel economy . . . years of trouble-free service, 
Built to a standard of excellence — Modine is the choice for unfailing dependa- 


» bility, lower operating and maintenance costs. So whether you need Vertical Modine representative | 
Delivery Models (illustrated), Horizontals or Power-Throws — compare first! listed —— 


| Modine UNIT HEATERS 
account for the Modine quality aN 


2550 
All eight Modine sizes ore 
alse available in low outlet 
temperature models for 2010 
high-pressure steam. 
all 
Cooling sleeve protects motor when fan Discharge air temperatures of 110°- 7 a Vertical Units for big de- 
is not operating — safeguards against 120° F. are correctly related to air veloci- fense plants eliminate expensive duct- 
of failure on ordinary heaters. plus lower fuel costs. subsequent changes in plant la 
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Advanced engineering ... superb styling... highest grade ma- an 
Write for Bulletin 149-A, 
“Modine Unit Heoting.”” 


NEW SERVEL 


SERVEL ABSORPTION EQUIPMENT 


R 
WATER —— lated capacity under standard ASRE 


re- 
frigeration system. Refrigerant, water. Absorbent, lithi- 
um bromide. Source of energy, steam. Refrigeration 
unit operates under a vacuum. 


Self-Contained Unit: 5 tons of cooling, heating optional. 
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SIMPLIFIES ALMOST 
COOLING APPLICATION 


install an 


MATTER how large or how small your cooling 

or air-conditioning job, the chances are that one 
of Servel’s absorption units can do it better, easier, 
and at leas cost. 

If it’s chilled water for industrial processing, or 
air conditioning large buildings that you're inter- 
ested in, take a look at the new Servel 25-Ton Water 
Chiller. This latest addition to the Servel line runs 
on steam from any source, at any pressure. If waste 
steam or waste heat is available, you can operate on 
it and save most of the normal costs of fuel. 

Electric-power needs are nominal, so you can 
usually connect to existing wiring. The unit is light, 
quiet, vibration-free—so much so that you can in- 
stall it on any floor, without expensive bracing. It 
supplies chilled water in industrial processes, and — 
by the use of heat exchangers—will supply air con- 
ditioning in any building by simple piping. 

For smaller areas, the Servel Self-Contained 5- 
Ton Air Conditioner, and the 3-ton and 5-ton units 


fag 


AIR CONDITIONERS 


FOR INDUSTRY @ FOR HOME © FOR BUSINESS | 


ywere @ Runs on Stegn, 


Electric-POWer need, are no 


Ming] 


50% of capacity 


units have the famous Servel no-moving-parts cool- 
ing system. Thus you get long life, low maintenance, 
quiet, dependable operation. 

Get complete information today. And if you'll 
enclose details of your process cooling or air-condi- 
tioning problems, we’ll be glad to tell you which 
unit, or combination of units, our application engi- 
neers recommend. Servel, Inc., Evansville 20, Ind. 


WHY SERVEL IS YOUR BEST AIR-CONDITIONING BUY 
@ No Moving Parts in Cooling System To Wear Out 
@ Low Maintenance Costs 
@ Hermetically Sealed Circuits 
@ Long Life 
@ Completely Safe Operation 
@ Chilled Water Circuit Operates Under Normal 

Pump Pressure 
@ 5-Year Factory Warranty 


Servel, Inc. 


Servel 25-Ton Water Chiller__._ 


Servel Self-Contained Air Conditioner____ 
Servel 3- and 5-Ton All-Year Air Conditioners__._ 


Name. 


Firm. 


Addr 
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SEND coupon FOR MORE INFORMATION 
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IF YOUR JOB CAN BE DONE BETTER WITH AIR CONDITIONING OR COOLING, IT CAN BE DONE BEST WITH SERVEL 
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LESS HORSEPOWER AND 


or COIL 
CHECK List 


FA 
OMPARE AN 
AGAINST THIS TRAN 


Mechanical Bond 
of Fin oe Tube 


INETIC ORIFICE, the patented 
Trane feature, releases steam in the 
direction of condensate flow in 
steam distributing tube coils. Drain- 

of condensate is accelerated. 
Stratification and freezing is elim. 


MANUFACTURING ENGINEERS 
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BETTER PERFORMANCE 


WITH THIS TRANE 
CENTRAL SYSTEM COMBINATION 


You get triple value when you combine Trane 
Centrifugal Fans and Trane Coils in a central sys- 
tem. You get outstanding products loaded with ex- 
clusive features. You get the rugged construction 
that has made Trane famous. And, you get the added 
advantages that come only when you combine 
matched products. Together Trane Centrifugal Fans 
and Trane Coils create a central system that pro- 
duces top performance with less horsepower than 

-any similar combination. 

Here’s why: 

Thanks to modern design, the average horse- 
power requirements of Trane Fans is lowest in the 
industry. Trane Coils with their streamlined bond 
of tube and flat plate-like fin offer minimum resist- 
ance to air flow. Combine a low horsepower fan and 
a low air friction coil and power demands shrink 
accordingly. That means you get greater efficiency 
and lower operating costs. 


Rugged Construction for Consistent Performance— 
Then for long life and consistent performance, Trane 
gives you rugged construction in both products. 
Compare Trane Fan construction. Part for part, 
Trane uses metal that is as heavy or heavier than 
any other manufacturer. 


Trane Coils use extra heavy tubing. Coil sup- 


ports are equally strong. The Trane fin-and-tube con- 
struction with its solderless mechanical bond is de- 
signed to last a lifetime. ; 

Lower Noise Level Fans — Besides low horsepower 
and heavier construction, other Trane Fan features 
include lower noise levels; more accurate fit and 
tolerance for consistent performance; chlorinated 
rubber base paint finish to prevent corrosion. Also 
featured is the uninterrupted collar for easy connec- 
tion with duct work. 


Coil Capacity Increased 15% — First in Trane Coil 
advantages is the kinetic orifice. This exclusive de- 
velopment in steam distributing tube coils increases 
capacity as much as 15%. Additional exclusive Trane 
features—six-step manufacture of fins to insure even 
heat flow—dual-fin contact that makes the fins an 
integral part of the tubes and speeds heat transfer — 
the guide flange assembly that permits expansion of 
the tubes for longer coil life. 

There’s similar extra value when you combine 
other matched products from the complete Trane 
line of heating, cooling, ventilating and air condition- 
ing equipment. Each product is studded with exclu- 
sive features, each offers more rugged construction. 
And when you combine them in complete systems 
you get added features such as the less horsepower 
better performance of Trane Fans and Coils. 


so fan parts 
can be through 
small and reas- 


TRANE 


THE TRANE COMPANY, LA CROSSE, WIS. 
Eastern Mfg. Division, Scranton, Pennsylvania 
Trane Company of Canada, Ltd. . . . Toronto 
OFFICES IN 80 U.S. and 14 CANADIAN CITIES 
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DUAL-FIN CONTACT is illus- 1 ACCURATELY STREAMLINED 1 SPLIT FAN HOUSING per- 
trated in this bom 4 sec- | FAN INLET CONE makes b mits easier installation. On 
tion of a Trane Coil. Collar possible even distribution large units, housings can 
of one fin is extended to of the air in the fan wheel 1 be split on horizontal and 
next fin to form uninter- | without noisy turbulence— 
Righest fan to ot 1 
ous flow efficiency - 
noise level. > 
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Steel saved civilization at Vienna 


Moonen history begins with the record 

of conflict between Christians and Moslems-- 

’ six centuries of wars that opened with the Cru- 
sades and saw the Turks capture Constantinople 
in 1453. 

More than 100,000 Turkish janizaries and 
cavalry besieged Vienna in 1683. For two 
months, to quote the diary of an eye witness, 
“The enemy continued playing their cannon 

and granadoes. But the city walls were strong, 

Christian cannon were bigger and more numer- 

- ous and ammunition more plentiful.” Finally 

came a day when the officer's journal reported, 

~ “The enemy did not play their cannon so fast. 
It was confirmed that they had no great provi- 
sion of bullets, inasmuch as they shot back not 


only our bullets, but also pummels of swords | 


and all sorts of iron and stones.” 


At last a great Christian relief army was as- 
sembled. “They made an attack in the best 
order that ever army did. The enemy, forced 
always to give back, were put all into confusion. 
They betook themselves to flight, leaving all 
their provisions, ammunition, cannons and tents 
--the greatest part rendered unfit for farther use 
by our great guns.” 

Never again did the Turks seriously menace 
Christendom. Western civilization had been 
saved once more by its supremacy in the use 
of iron and steel. To aid our survival America’s 
free private industry is producing steel at the 
highest rate ever known--and still expanding. 
The question remains-- Will America use enough 
of this tremendous steel production to guarantee 
the continued supremacy of Western, Christian 
civilization?---We believe the answer is yes! 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry is using all its resources to produce more steel, but it needs your help and 
needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment 
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American Blower—a time-honored name in air handling 


All air handling equipment is not alike. There’s a vast difference Im Washington, as in other cities, American Blower Air Handlin 
in quality, design, quietness, operating costs and efficiency. Look Products serve commerce, industry and public utilities. For 
before you buy and you'll buy American Blower products—the handling data in the Washington area, call American Blower 
accepted quality standard—proved in test after test by buyers. National 8120. Elsewhere, consult your phone book. 


Product of the month Unit Heaters save fuel 


In any plant or business, to insure customer satisfaction and adc 
to your profits, recommend and install American Blower Unit 
Heaters. 

American Blower Unit Heaters, for steam and hot water heat 
ing, are available in vertical and horizontal models, for wall anc 
ceiling installations. All carry Certified Ratings, contain heavy- 
duty coils and are sound-rated. 

Modern, die-formed steel casings completely enclose all moving 
parts, an important safety factor. Unobstructed outlets allow 
maximum heat diffusion throughout the entire working area, 
assuring comfortable final temperatures. 


For complete information, call the nearest American Blower 
Branch Office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
Ceiling-mounted Vertical Wall-mounted Venturafin CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Unit Heater. Unit Heater. Division of & Standard Savitary 


your Best BUY AMERICAN BLOWER air equipment 


AMERICAN-STANDARD + AMERICAN BLOWER CHURCH SEATS - DETROIT LUBRICATOR KEWANEE BOILERS ROSS HEATER » TONAWANDA IRON 


Venturatin Utility Sets x 
Unit Heaters Draft Fans 
¥ 
‘Industrial Fans Heating Air Conditioning 
i 
4 
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“Let’s look in this window, Grandma... 
the sidewalk’s d 


teel Pipe is first Print for snow mile ~ 


ere’s an old saying that “business goes where it is invited 
stays where it is well treated.’’ Yes, the considerate ways 

' doing business are also the profitable ways! Successful 
business men know that thoughtfulness for the comfort and 

venience of the customer helps ring cash registers as much 
the price tag or quality of merchandise. 

_ So, high on the list that ‘‘wins friends and influences people”, 

mg with such known sales builders as air conditioning, ade- 

_” quate parking, good lighting, and modern rest rooms, is side- 
walk and parking area snow melting! 

Steel Pipe is first choice for these installations. You see, Steel 
Pipe, as the hot water circulating system, has all the desirable 
working characteristics required for a successful snow ago 
system. That means durability, formability, weldability and 
suitability . . . plus maximum economy! 


A free 48-page color booklet “Radiant Panel Heating with Steel Pipe” is now i 
available to you. Write for a copy. 


Sree COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 


ATINGNUMA 350 Fifth Avenue, New York 1, N.Y. 
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Saves money! 


Saves critical materials! 


Make DOREX AIR RECOVERY part of your 
air conditioning or heating installation 


Here’s what we mean by “made-to-order” fresh 
air: 

To maintain air quality, your ventilation sys- 
tem must continually bring in air from the out- 
side. You have to heat or cool this air—which 
costs money. But when Dorex Air Recovery is 
part of the system, only about one-third as much 
outside air need be taken in. Dorex supplies the 
rest by making fresh air “to order” from the used 
air that has already been conditioned. 

This is done simply by passing the used air 
through Dorex C Cells—containers of activated 
carbon that extract all odorous and gaseous im- 
purities. The air you have already paid good 


W. B. CONNOR ENGINEERING CORP. 


Danbury, Connecticut 


Air Diffusion - Air Purification - Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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money to heat or cool comes out just as fresh 
and usable as air from the outside. 

Now, let’s look closer at savings. You save 
critical materials because substantially less heat- 
ing and cooling equipment is required. You save 
money because you have far less air to condition. 
On the basis of 20 years’ experience and over 
7,000 Dorex installations, you can safely figure 
a $400 saving on original equipment for every 
$100 invested in Dorex Air Recovery ... and a 
$4 saving in operating costs for every $1 spent 
for Dorex maintenance. 

Get the full story of Dorex Air Recovery. Mail 
the coupon today. 


TRADE MARK “DOREX’ REG. U.S. PAT. OFF 


W. B. CONNOR ENGINEERING CORP. 
Dept. B9, Danbury, Connecticut 


Please send me, without obligation, full 
information on Dorex Air Recovery 
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look! 
...it must be a 


Streamline: 
fitting! 


2 solder type fittings are really made to 
last ...and they'll make a neater, quicker installation 


If Cleopatra’s plumber had used STREAMLINE fittings we wouldn't 
be surprised if they would still be in pretty serviceable condition 
today. For STREAMLINE solder type fittings are really made to last. 
They cannot rust, they're not loosened by vibration and they're virtu- 
ally free from clogging. STREAMLINE fittings assure a snug-fitting, 
tightly joined system that tests leak-proof on the first try and doesn’t 
develop leaks later. When you install STREAMLINE fittings, you can 
be sure you're installing a permanently reliable conducting system 
whether for plumbing, heating, air conditioning or industrial use. 


And here’s something else . . . because of their design, precision 
manufacture and accurate dimensions, STREAMLINE solder type 
fittings can be installed quickly and the uniform depth of the solder 
joints makes it easy to compute the exact length of tubing needed. 
Thus STREAMLINE fittings not only assure a permanent installation, 
they also reduce job cost and increase the number of installations 
a contractor can handle. 


= 


WROUGHT: cop 
fittings 


STREAMLINE wrought and cast fittings are available 

in a complete range of standard sizes. See your jobber for further infor- 
mation or write for catalogs S-351 
and W-251 describing our complete 
line of STREAMLINE wrought 
copper and cast bronze fittings. 


MUELLER BRASS co. PORT HURON 2, MICHIGAN 
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Year ‘round comfort for entire Navarro County Hospital, 
Corsicana, Texas, will be provided by 111 G-E room units, 
plus G-E refrigeration machines and central plant condi- 


tioners. Architect: W. G. Clark & Company, Fort Worth; 
Consulting engineer: Leonard Kanto, Fort Worth; General 
contractor: Campbell & Kay, Tyler; Air Conditioning con- 
tractor: Beals Plumbing & Heating Co., Fort Worth. 


All air is filtered by G-E room units, maintaining capacity 
by pretecting coils. Reduces cleaning, too. Units can be 
installed in wall or in handsome 9-ineh cabinet. Chilled 
water for cooling and warm water for heating supplied 
through pipes from remote centrai pliant. 


New-born babies get constant temperature and humidity controi in nurseries of such G. E.-Air Conditioned hospitals a: 
Wesley Memorial, Wichita, Kans.; State Sanatorium, Oakdale, lowa. Fresh air is constantly circulated. Nurseries can 
heated at the same time other parts of building are being cooled. 


G. E. Helps Hospitals 
Cut Air Conditioning Costs 


Budget-minded hospital men select flexible G-E Personaly 
Weather Control for a nursery or a whole building ¢ 


To help babies get a fine start—to give all 
patients a refreshing atmosphere—to improve 
working conditions for doctors and nurses— 
more and more hospitals choose G-E Personal 


Weather Control. 


G. E.'S FLEXIBILITY means better results at 
lower costs. In the new Navarro County Hos- 
pital in Corsicana, Texas, for example, venti- 
lation air will be supplied through grilles 
separate from the room unit. This independ- 
ent fresh air system gives better humidity 
control, cuts power costs by greater use of 
outside air for cooling. 


TO MEET THE NURSERY’S SPECIAL NEEDS, 1009 
outside air will be used in its central system 
Even drug storage rooms will get limited 
low-cost cooling. For cleanliness, all fresh air ~ 
as well as room air will be filtered. 
Air Conditioning Division, 


Sec HV-3, Bloomfield, N. J. ES 


And ask, too, about G. E.’s sanitary water 
coolers for convenient drinking water supply 
at minimum expense. 


WRITE NOW for free data to 
General Electric Company, 


You can put your confidence in— 


GENERAL ELECTRIC 


ye \\ of 
=, 
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HITS A HIGH IN 


PERFORMANCE 


The secret of outstanding symphony 
performance can be traced to the 
skill of the conductor. The talent 
of each individual musician must be 
coordinated with all the others for 
perfect balance and exact timing. 


In the design and manufacture of 
Emerson-Electric Motors, there is 
no secret reason for their outstand- 
ing performance. Specifications re- 
quire that each component part be 
soundly constructed, and that all the 
parts must operate together, har- 
moniously, to give efficient, exact- 
ing service. 

Many of America’s leading appli- 
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ances and products are powered 
with Emerson-Electric Motors. 
Their manufacturers have discov- 
ered that the smooth operation of 
Emerson-Electric Motors is an out- 
standing factor in building sales. 
Your inquiry for full information, 
without obligation, is invited. Write 
today. 


EMERSON-ELECTRIC 


MOTORS FOR 


EMERSON-ELECTRIC’S unique 


SERVICE 

solves your power problems 

Emerson-Electric Engineers are © to 
collaborate with your own staff in 

ing and providing the a motor 

cation to your new or can 

or equipment. “TWIN-GINEERI cn 

save you ously engineering “back- 


THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. 


EMERSON ELECTRIC 


MOTORS FANS 


APPLIANCES 


| ars 
@ 
product, Wricetoday for Fee blleu in 
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YARNALL-WARING COMPANY 
104 Mermaid Ave., Phila. 18, Pa. 


| YAR WAY GUN-PAKT EXPANSION JOINT 


~ 
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Leeding central heeting stetions, institutions 
a end industriel plants use end recommend 
Gun-Pekt Expansion Joints. Fer the full 
is Gun-Pekt stery write fer Bulletin EJ-1912. 


clean : air costs less than dust ! 


AAF Electro-PL installation cleans air efficiently with low maintenance cost. 


SIZE 1S NOT A FACTOR 
.for a plant to profit by “Clean Air” 


MALL manufacturer . . . or giant 
of industry . . . both have found 
American Air Filters a sound invest- 
ment. Clean air quickly demonstrates 
its value by improving efficiency in 
shop and office. People work better— 
machines work better — maintenance 
costs go down. 


Let’s take a look at the cost of clean 
air. The AAF Electro-PL installation 


shown here is a good example. The 
Electro-PL is a dry-type, electronic air 
filter of high efficiency . . . with special 
design features that simplify mainte- 
nance. It was selected by Upson- 
Walton for two reasons: reasonable 
cost, and performance characteristics 
that met their special requirements. 
The Electro-PL is exceptionally versa- 
tile in application, as it is available 
in units for Straight Bank or “V” 


arrangement to meet almost any space, 
capacity or cost requirement. 


Electro-PL is only one of many types 
of air cleaning products manufactured 
by AAF. If you want a correct and 
economical answer to these questions 
e How much clean air do I need? 
e How clean? ¢ How much will it 
cost? ... call your nearby AAF repre- 
sentative or write direct to us. 


Aix Litter 


294 Central Ave., Louisville 8, Kentucky « 


COMPANY 


In Canada: Darling Brothers, Ltd., Montreal, P. Q. 
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This 
Exclusive Combination of 
Features 


The exclusive features of the V-579 “Bi-flex” 
Gas Valve prove that you get more for your 
money when you deal with D&®0!. You can 
always count on giving your customers a better 
job when you install any control. 
controls are designed and built to fill your 
customers’ needs—to give real economy and 
reliability through years of trouble-free serv- 
ice. The V-579, for example, at low initial cost, 
gives your customers an exclusive combination 
of outstanding features which provide new 
standards for the efficient and quiet operation 
of modern gas burning equipment. And that’s 
exactly the kind of operation that pays off with 
more comfort for the user, more sales and 
profits for you. So take advantage of this extra 
value—insist that your source of supply furnish 
Dero controls with all your heating equip- 
ment. Write for Bulletin No. 229, 


Timed Cycling thermostat for all 
trol of room temperature. y styled, 
easily installed and adjusted. Write for 

i Bulletin No. 193 and Form No. 1545. 


LUBRICATOR COMPANY ee 
$900 TRUMBULL AVE., DETROIT 8, MICHIGAN SAFETY CONTROLS © FLOAT VALVES AND OM BURNER EQUI. 
Divison ot & Stesderd Senitary MENT © DETROM EXPANSION VALVES AND REFRIGERATION 


RAILWAY & SPECIALTIES, LT 
ACCESSORIES STATIONARY AND LOCOMOTIVE LUBRICATORS 


HEATING AND VENTILATING, SEPTEMBER, 1951 


| hom r 
~ Means More Comfort 
tor your Customers 
> $ $ 
More Profits for You! a) 
No. 411 Thermostat—A sensitive and 
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HOW HEATERS 


helped. a_large eastern railroad* 


AM ONE YEAR. 
oa 


*Customer’s name withheld on request. 


When a large eastern railroad dieselized its loco- 
motive fleet, it not only reduced its road operatin 
expenses, but found substantial savings in an improv 
method of providing heat, light and process steam 
for its reconverted shops. 


By replacing the old steam power plant which had 
upplied heat, light, power and compressed air at a 


HERE’S HOW...IT WAS DONE 
THIS RAILROAD REPLACED... 
DRAVO 


HEATING 


DIESEL 
LIGHTING 


PACKAGE 
GENERATOR 
PROCESS STEAM 


DRAVO CORPORATION 


HEATING DEPARTMENT, DRAVO BUILDING, PITTSBURGH 22, PA. 


PITTSBURGH © CLEVELAND PHILADELPHIA DETROIT NEW YORK CHICAGO ATLANTA + BOSTON 


Sales Representatives in Principal Cities 
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cost of $208,600 per year (not counting fuel trans- 
rtation), the railroad now obtains its utilities for 
48,676 per gra at this installation. The savings 
offset the total investment in new equipment in ten 
months! Savings for the second year of operation 
amount to nearly $160,000. 


DRAVO HEATERS PLAY MAJOR 
PART IN THESE SAVINGS 


These are the advantages the railroad gained through 
the use of Dravo “Counterflo” Heaters: 


. . . low initial cost . . . savings up to 60% on installation 
++. concentration of heat at working level 
«++ 150 foot air throw .. . no duct work required 


- - flexibility . . . units can be mounted in any position, floor, wall 
or ceiling 


. - burn gas or oil . . . readily converted . . . low fuel consumption 
«++ Gutematic control . . . on-off or modulating controls 


«++ mobility: can be moved easily to any location 


Versatile Dravo Heaters are used in nearly every type 
of industrial installation. 


“Counterflo” Heaters are ideal for commercial and 
industrial use in foundries . .. warehouses . . . machine 
shops ... stores .. . schools ... churches . . . process 
industries ... any many others. Why not look into the 
possibilities of Dravo Heaters for your heating and 
ventilating needs? Write today for Bulletin No. 
OP-5 26-68 


Manufactured and sold in Canada 
by Marine Industries, Ltd., 
Sorel, Quebec 


EXPORT ASSOCIATES; LYNCH, WILDE 
& CO., WASHINGTON 9, D. C. 
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BRUNNER ~ REFRIGERATION helps you serve elps you serve better 


SINCE 1906 


just two steps 
to closing more | 
business 


With all the facts fresh in mind you will recognize dependable source of supply and a known product 
the second step—recommend and install Brunner’s with ready acceptance -e your customers, selling 
from now on. With 69 models comprising a com- obstacles are removed and you are on the way to 
plete range of commercial capacities and types, a bigger business. We will be iockiog for the coupon. 


BRUNNER MANUFACTURING COMPANY 
Utica 1, New York, U.S.A. 


REFRIGERATION , BRu Soa ER 
CONDENSING UNITS 1906 


...@ sixe and type SINCE 
for every purpose 


COOLED MODELS 
Y% HP. to ra HP. 


AIR CONDITIONING 


Self Contained Units in 4 sizes: 3-5-74%4 and 10 HP. 
Remote Installation Types from 3 to 75 HP. 
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Because Most 
Installations 
are Within the 
Curtis Range 


through 


2 through 8 Ton PACKAGED UNITS 
(Shipped to you completely assembled) 


STAYS SOLD because the QUALITY 

1S THERE. No corners have been cut in the 

manufacture of Curtis equipment — pound 

for pound, it’s the best buy in the industry. 

VISIT OUR EXHIBIT .. . 7th All-Industry Refrigeration and Air 
Conditioning Exposition. November 5-8, 1951. Booth Nos. 431-435-436-442, 


Advertising Support ~ 


NOTE — A Curtis franchise 
may be open in your area. 


Pin this to your letterhead and mail "23 


CURTIS REFRIGERATING MACHINE DIVISION 
of Curtis Manufacturing Company 

1999 Kienlen Avenue 

St. Lovis 20, Missouri 


1 am interested in Curtis line. 


97 Years of Please send me complete information. 


Successful Manufacturing 
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.-. for heat transfer 


surface of higher efficiency 


and more durability! 


Now, the new, improved Ripple-Fin makes 
McQuay Heating (blast) Coils even more 
rugged and efficient. Consider these advan- 


tages of the new Ripple-Fin Coil con- 
struction: 


Produce a turbulent air flow pattern... 
closer and longer contact between the air 
stream and the coil surface, preventing 
air by-pass and producing faster heat 
transfer. 


Offer greater heat transfer surface. 


Give higher flexible strength with min- 
imum air friction and cleaner operation. 


Copper tube headers provide inherent 


HEATING e 
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AIR CONDITIONING 


NEW 
RIPPLE FIN 


flexibility to accommo- 
date unequal contrac- 
tion and expansion. 


Hydraulic expansion of all tubes 
into fins having wide smooth collars 
assures permanent mechanical bond. 


Intruded tube holes allow headers to flex 
and absorb uneven stresses. 


Available in a wide variety of styles and 
sizes. Both standard and special coils for 
steam, hot water, cold water, brine, direct . 
expansion, refrigerant condensing, and 
other applications. Write, McQuay, Inc., 
1619 Broadway St. N.E., Minneapolis 13, 
Minn. Representatives in all principal cities. 
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Amocel 


joins Unibestos in 
the UNARCO line 
of asbestos pipe 
insulations 


Up to 650°F. 
Answering the demand 
for a jacketed pipe insula- 
tion for use in the lower 
heat ranges, UNARCO 
now offers Amocel — for 
temperatures up to 650°F. 
Like Unibestos, Amocel 
is made of Amosite asbes- 
tos fibers bonded with an 
inorganic binder. For pi 

sizes from +3” through 1 

in Standard thickness 

efficient. Durable. 


UNIBESTOS 
-. up to 750°F. 


2 GREAT PIPE INSU- 
LATIONS — Unibestos 
No. 750 and No. 1200 — 
long have been America’s 
outstanding insulations in 
their respective tempera- 
ture ranges. Regular pro- 
duction for pipe sizes from 

*” through 24’ in popular 
thicknesses through 4’. 
Other thicknesses and 
sizes available on order. 


Jecket and bands extra 


We want you to have our Catalog — It gives you complete information 

on Amocel and Unibestos Pipe Insulations; Unibestos Insulating Block; 

Cements and Finishes; Flexible Insulations; Metal Mesh Blankets; Tai- 

lored-to-Fit Insulations; Asbestos Packings and Gaskets; Asbestos Textile 

Products . . . Just drop us a line today requesting that we send you 
f N ARE c D UNARCO Catalog No. 76-109. 


UNION ASBESTOS & RUBBER COMPANY 


817A 332 SOUTH MICHIGAN AVENUE CHICAGO 4, ILLINOIS 
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Bundyweld Tubing shines < 


in better radiant heating systems 


Shines in on-the-site fabrication, too. 


Bundyweld is the only tubing double-walled from a 
single strip, with an exclusive beveled edge. It is 
copper-brazed, perfectly bonded through 360° of wall 
contact, into a solid-walled tube with thinner yet 
stronger walls. It is held to close tolerances, 


Scale-free and smooth inside and out, Bundyweld ar- 
rives at the building site in twenty-foot lengths, with 
one end expanded if specified, 


One man quickly bends grids on a simple wood or metal 


form and joins them by soft or silver soldering. Two 
men easily position the lightweight, rigid, joined grids. 
Bundyweld shines, too, in your radiant heating sys- 
tems, It’s extra sturdy with a margin of safety against 
leaks or bursts under normal pressure. Its thinner wall 
radiates heat faster for more effective performance. 
You can already see that Bundyweld offers many 
unique performance and fabrication advantages that 
mean time, work, and money saved. But there are 
more, Check Sweet’s Architectural File for details. 
Or write us. Bundy Tubing Company, Detroit 14, Michigan. 


Bundyweld Tubing 


lay'we FROM A SINGLE STRIP 


WHY BUNDYWELD 


starts es a 
metol. Then 


continyously rolled 
oround 


ate a tube of uni« fuses 
form thickness, end = metal, 
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For domestic hot and 
cold water lines you can 
still use copper — 
non-rusting, highly 
resistant to corrosion! 


The use of copper for 
underground service 
lines—another place 
where you need this 
hardy metal—is not 

prohibited by 
government regulations! 


... Chase Copper Water ts best! 


Made from commercially pure copper, Chase 
Copper Water Tube is ideal for hot and cold 
water lines and underground piping. 


that can be snaked behind walls and under 
flooring. 


For underground installations use Type K, soft 


Chase Copper Water Tube, Type L, hard tem- 
per, in 20 ft. lengths and solder-joint fittings 
are especially adapted for use in new con- 
struction. For replacing old rusted-out piping, 
Chase Copper Water Tube, Type K, soft 
temper, comes in long 40 and 60 ft. coils 


temper, Chase Copper Water Tube. It is 
ductile; can be bent around obstructions; 
moves with the earth until the fill settles. 
Long lengths up to 100 ft. in coils reduce the 
number of flared fitting connections to a 
minimum. 


Chase 2 BRASS & COPPER 


WATERBURY 20, CONNECTICUT e SUBSIDIARY OF KENNECOTT COPPER CORPORATION — 
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« The Nation's Headquarters for Brass & Copper 
Cleveland Kansas City, Me, New York San 
Attenta Dallas Los Angeles Philadelphia Seattle 
Cincinnati indianapolis New St. only) 
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BUILT TO MEET MODERN 
INDUSTRIAL REQUIREMENTS 

FOR CONTINUOUS HEAT SERVICE 

UP TO 150 POUNDS STEAM PRESSURE 


The rugged arc welded construction 
outperforms and outlasts heating 
elements made of thinner non-ferrous 
metals, avoids their expansion- 
contraction faults, yet has the same 
BTU efficiency. 


Originated in 1922, it has an enviable 
record of dependable performance. 


WRITE FOR YOUR COPY OF 
BULLETIN 514, ALSO 492 WHICH 
GIVES ENGINEERING DETAILS. 


THE NEW YORK BLOWER COMPANY 


SALES OFFICES ¢ 32nd STREET and SHIELDS AVENUE * CHICAGO 16 
FACTORY, LAPORTE, INDIANA 
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Who's thinking of you? 


The men in our shops know what it’s like to install and service 
air conditioning. They know the kind of jobs you run into, That’s \ 
why these engineers of ours have tried to make sual job just as 
easy as possible. 
Take our System Weathermaker*, for instance. We’ve built 
it with you in mind. 
It’s built in sections. That makes it easier to handle. And more 
convenient to install, horizontally or vertically. Fan, cooling coil, 
heating coil, by-pass and filter sections — they can all be arranged 
as you like. You can make your coil connections from either end. 


Then, too, we’ve designed new fans and put the coil on an 
incline. This puts more coil surface to work and we can cut down 
on the size and weight of the unit without cutting down on the job 
it does. So the System Weathermaker weighs less. That’s important 
to the man who has space or structural limits. 


We’ve made this Weathermaker easy to service, too. You can 
reach all sections without any trouble. There’s no sweating — our 
insulation sees to that. And rubber paint fights off rust. 


There’s a Carrier Weathermaker for every air conditioning 
job. The cfm range goes from 1000 to 16,400 in single units. 
Want more information? Look in your Classified Directory for 
the Carrier dealer nearest you, or write Carrier Corporation, + 
Syracuse 1, New York. 


*Reg. U. 8. Pat. Of. 


AIR CONDITIONING 
REFRIGERATION 


This is the Carrier System Weathermaker, 1000 to 16,400 cfm 
in single units. Available also in Model 39T horizontal type. 
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: IT ALWAYS PAYS TO SPECIFY 


LADISH 


PIPE FITTINGS 


...t0 be sure 
sound 
welds 
and fast 
assembly 


TO MARK PROGRESS 


Keeping welding costs down to a minimum 
and erection schedules on time... these are 
important advantages you can assure to ‘ 
any piping job by installing Ladish Con- THE COMPLETE Cortrollid Quality FITTINGS LINE 
trolled Quality fittings. Metallurgical con- PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 
trols over materials and methods provide 
an assurance of uniform weldability in 
every Ladish fitting...and thorough in- 
spection to rigid standards of physical di- 


District Offices: New York © Buffalo © Pittsburgh © Philadelphia © Cleveland © Chicago © St. Paul 
fast piping assembly. 


> 
| 
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When a thermometer 
measures your 
reputation... 


ELECTRIC 


When a customer’s cold-weather comfort depends on 
in oil burner you have specified, installed or serviced, 
at burner had better deliver warmth as wanted, reli- 
ly and without breakdown! That’s why it’s wise to 
ly on Hoover Motors! 
Hoover oil burner motors give smooth, quiet, depend- 
le performance, even under conditions of hard, con- 
uous use. They're specifically designed to meet burner 
eds, and they’re built like motors costing far, far more. 
There are many other Hoover Motors, 
—for many other applications besides 
burners. In fact, if you sell or service 
Y motor-powered equipment, 
u'll undoubtedly find a Hoover 
tor to fit your needs...satisfy your 
tomers...to help YOUR reputa- 


Write today for complete infor- 
mation—on oil burner motors or on 
other motors for other purposes. 


THE HOOVER COMPANY 
Kingston-Conley Division 
68 Brook Avenue 
North Plainfield, New Jersey 


® 


MOTORS 


Hoover Oil Burner Motors in rat- 
ings of Ye and % HP are built 
to conform with NEMA mounting 
standards... are approved by 
Underwriters’ Laboratories... 
feature 1725 RPM speed, long- 
life bronze sleeve bearings, and 
totally enclosed construction. 
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_ The case of the valve that had a 


GAS 


The efficiency of the entire system was seriously impaired—valve 


859 KINGSLAND AVE. + ST. LOUIS 5. MO. 


Valves; Pressure Regulating 
Valves; Selencid Valves; 
Float Valves; Float Switches. 


control was lost and coil capacity reduced. 
Gas in the liquid line—due to pressure drop caused by vertical lift 
—even the best controls can’t cope with that. A solution to this 
problem is the application of a heat exchanger, creating adequate 
subcooling, and resulting in a solid stream of liquid entering the 
thermo valve. 
When the trouble was corrected with the help of ALCO engineers, 
the system operated like clockwork — accurately and efficiently 
controlled by ALCO valves. ALCO engineers — either in the field 
or at our factory —are always ready to help you iron out your 
: tough refrigeration problem. Over a quarter of a century of refrig- 
eration experience is at your service. 
Your friendly ALCO wholesaler will put you.in touch with the 
ALCO field engineer in your neighborhood—or, if you prefer, write 
direct to: 
ALCO VALVE CO. 
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e FUEL DOLLARS 
e MAN HOURS 
COMFORT ¢ CONVENIENCE ECONOMY 
: Barber-Colman equipment is adaptable | 
: : to any steam or hot water 
i heating system, and can be engineered | 
for maximum performance in any . | 
kind or size of building. 
Write for bulletin F 3718-1. - 
BARBER-COLMA COMPANY 
1224 ROCK STREET ee ROCKFORD, ILLINOIS q 
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do you get 


UNDIVIDED RESPONSIBILITY 


in an installation of centrifugal refrigeration? 


Worthington will “wrap up a pack- 
age”. 


Unlike other manufacturers of air 
and refrigeration equip- 
asse major com; ts 
for each installation. 
Compressor, condenser, cooler and 
such drive equipment as steam tur- 
bines, steam condensers, motors, and 
step-up gears—are all — in bess 
thington’s own plant—each care 
designed for badonced operation with 
its companion components. 
tall the builder and — can place 
a on the one supplier 
Worthington. 


Worthington centrifugal systems 
are used with most refrigerants and 
for any process—chilling water, oy 
chemicals, lubricating oils—for tem- 
peratures as low as minus 160 F, ca- 


from 150 to 2600 tons. 
A typical W 


orthington compressor 

feature is the arrangement of the 

volute passages and im; to coun- 

terbalance the radial and axial thrusts, 
respectively, in the various stages. 

Write for Bulletin C-1100-B14 on 


Worthington centrifugal refrigeration. 


WwW room conditioners 
for both heating and cooling are 
built to operate with chilled water 
or direct expansion cooling, capac 
ities from 350 to 600 cfm for aa 


window installation. 


lent example of 
how Worthing- 
ton’s complete line 
makes it possible 
to select exactly 
t t. 

building at 488 
Madison Avenue, 
New York — home of many famous 

industrial firms—is air 


arily by package units, 
ted 12 
olla 
ge units in a big 

like this i 


vide for a v: 
both the 
on 
seasons, sun Gales 
various sections, certain tenants working 
late vee but only with ae forces. 
by 38 W: thi 20 and 25 25 a P 
orthin ton Package 
Basement, 
first floor and top three floors are handled 
by two Worthington bang Freon-12 
complete 
aps, water coolers ond five central 
station units with chilled water and steam 
coils. Total capacity is 1050 tons. 
meulting engineer: Hen 
rchitects: ns. 
a, “ of New York. 
RICE HOTEL 
MULTIPLIES 
COMFORT- 


MORE ROOM 
Last year, 
ton’s Rice 
air condi- 
i y its en- 


ving a capacity of $3 
pies no more space than 


was 


WORTHINGTON 


AIR CONDITIONING AND REFRIGERATION 
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INVESTIGATE 


MORE WORTH WITH WORTHINGTON 


| 
- 
COOLING 
REQURING ava 
aa 
fing, a thousand guest 
a dining rooms and meeting rooms, 
alling three Worthington 600-ton 
gal chilled water systems. 
uipment, utilizing Freon-11, re- 
ation equipment 
ah ton steam turbines and steam condensers. % 
Engineer: Reg. F. Taylor. Mechanical 
Contractor: Charles G. Heyne & Co. ; 
Architect: Kenneth Franzheim. All of 
Houston. 


Here are a few reasons why Spence Regulators 
give you accurate regulation and long, trouble- 
free life: 

e@ Single-seat Packless Construction 

e Large Balanced Metal Diaphragm 

e@ Sensitive Pilots 

e SECO Metal Seats and Discs 

e Springs out of path of steam 
e No dismantling for inspection 


SPENCE ENGINEERING COMPANY, INC. ‘Spence 


WALDEN, NEW YORK 
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dead-end regulators powered by large, 
>. frictionless, metal dicphragms. Sizes 
: to 12 in. Pressures te 600 psi 
PRESSURE CONTROL —Wide se- For BULLETIn DIFFERENTIAC urate 
meet exact- 350 control of deli” 
tight. Packless line of as 
= 
= J | | 
Steam pressures to 600 psi 750 F, pump 
discharge pressures to 2000 psi. | ~ 4 | | 
, LEVER OPERATED—Pilot lever for con- 2 
TEMPERATURE REGULATING—Com- 
No ator motion opens and closes main 
Shuts tight, will not wiredraw or be pes 
damaged by overheating. Sizes to 12 in. i 
40 


without 


PACKLESS EXPANSION JOINTS 


No packing ... no lubrication . .. no adjustment in 
service ...no upkeep costs. You eliminate mainte- 
nance when you install Corruflex joints in your pipe 
lines. And, they're on the job all the time. . . absorb- 
ing expansion and contraction . . . protecting lines 
and equipment from strain. Full-time service with- 
out servicing ! 

Corruflex joints are more dependable, more effi- 
cient, longer lasting because they are made by the 
pioneers of the expansion joint industry. 


Send for this 
16-page Bulletin 


Complete data on all 
Corruflex joints ...sim- 
plified selection charts 
Summary of installa- 
tion ice...Bulletin 
No. V-35-51. 


They are available in sizes from 3” to 24”, single 
or double units, single or multiple corrugations, 
with or without self-equalizing rings, and with 
flanged or welding ends. Supplied in copper, stain- 
less steel or other alloys and with internal sleeves 
if required. 

Corruflex joints have traverses ranging from frac- 
tions of an inch to 15” and operate under pres- 
sures from vacuum to 300 psi and temperatures 
from sub-zero to 1600 F. 


AMERICAN DISTRICT STEAM COMPANY, INC. + North Tenawonds, N.Y. 
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EXCHANGERS 
KX DSCO 
PRODUCTS 


This shaded pole motor 
it’s worth 


But today advanced designs of shaded pole 
motors have added new qualities, new 
versatility. 

For example, the motor frame illustrated, 
FASCO’s 3A3 (6-pole, 1000 RPM), can be 
furnished in ratings up to '/15 h.p. . .. with 
an overall length, less shaft, of only 35/16’. 
That’s compact, inexpensive power. 

Other FASCO 6-pole motors, up to 4% h.p., 
are available in reversible models (the only 
reversible shaded pole motors). 

Multispeed windings are available in 
many FASCO motors. And built-in protection 
against overheating can be furnished on 


There was a time when shaded pole 
induction motors were recognized as 
a dependable, low-cost power source 
with limitations . . . and the application 
limitations were well known. 


any FASCO motor. Special attention is paid 
to meeting UL requirements. All this may 
mean that shaded pole motors hold new 
interest for you. 

FASCO makes a wide range of small 
motors from '/soo to Ys h.p. Most are 
shaded pole induction motors in 2-pole, 
4-pole, and 6-pole speeds. 

Let a FASCO engineer visit your plant and 
study your application. Matching the motor 
to the job requires painstaking development. 

Cooperative, careful engineering is typical 
of FASCO customer service. Maybe it can 
do something for you. Write and see. 


INDUSTRIES, INC. 
ROCHESTER 2, NEW YORK 


A, 
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BOSTON 


S. PIERCE COMPANY 


the shadow of Bunker Hill ...Old North Church... and the many 
other historic landmarks here... busy Boston enjoys the comfort and con- CHARLES HAYDEN MEMORIAL LIBR 
venience of modern air conditioning in its up-to-date commercial, industrial _ 
and institutional buildings. R. H. STEARNS COMPANE): 
As is the case in other cities from coast to coast, important air condi- 
tioning jobs in Boston are Aerofuse Diffuser jobs. Selected on the basis of 
efficient, dependable performance . . . and smart styling that blends architec - 
turally with modern interiors... Aerofuse Diffusers meet the most exacting 
requirements at the vital point of air delivery, the point at which the success 
of an air conditioning installation is measured. 


There’s a complete Aerofuse line ...a type and style to meet every job 
specification. For complete details, size selection information and engineer - c 
ing data, write for Catalog 104. Other Typical 


Aerofuse Installations 
in the Boston Area 


Peter Bent Brigham Hospital Public Service Building 
& Veterans Hospital Brookline Trust Co. 


Junior High School 


NEW BRITAIN, CONNECTICUT Shack 


ENGINEERED PRODUCTS FOR HEATING, AIR CONDITIONING AND VENTILATING 


BN = 
}|_ 4 


Club, 


FIELD REPORT 


..actual quotations reporting on Electromaze_ 


installation at Commerce Club, Minneapolis, Minn. 


CUSTOMER REPORTS: 
"The Electromaze is perfect! Wouldn’t change for anything!” 


CONTRACTOR REPORTS: 
‘A very satisfactory installation! Very easy to service! * 


view, Electromaze unit, Commerce ase Note open construction 
integral with each" file drawer”, eliminat- _ permitting quick and easy servicing. 


ing need for separate installation. 


EASIEST TO INSTALL! Electromaze is a new kind 
of electrostatic dirt precipitator made up of individual 
cells that slide in and out like filing cabinet drawers. 
Cellular frames come in pre-fabricated sections. All 
you do is bolt the sections together. Contractors report 


that Electromaze requires 50% less time and effort 
to install! 


AIR FILTERS 


EASIEST TO CLEAN! Due to extra-wide collector 
plate spacing in Electromaze cells, the filter can be 
quickly cleaned in place with a pressure hose. If manual 
cleaning should become necessary, the cells can be 
readily removed for cleaning. Ask your consulting 
engineer or contact your nearby Air-Maze representa- 
tive. Air-Maze Corporation, Cleveland 5, Ohio. 


LIQUID FILTERS 
OIL SEPARATORS 


THE FILTER ENGINEERS eS 
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J. WILLIAMS a. 
proprietor, 
Commerce Club 
& 
| 
MAR. WILLIAM H. GAUSEWITZ 
Yale Engineers, Inc. 
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MINNES 
ASHINGTON, D 


WHEREVER 
YOUR 
LOCATION... 


YOU ARE ALWAYS 
CLOSE TO CLEAVER-BROOKS 
FACTORY-AUTHORIZED SERVICE 


CLEAVER-BROOKS steam boiler service facilities are national — to enable you to 
get the most in performance through proper care and maintenance of your boiler. 


YOU GET... YOU HAVE READILY AVAILABLE 


Starting Service: Boilers are placed in 
operation by Cleaver-Brooks field rep 

tives who check installation, operation, and 
make a — and detailed Field Report to 
you and to Cleaver-Brooks. 


trained in care and operation by Cleaver-Brooks 
and furnished with com ive, easy-to- 
understand operation manuals. 


Parts: Cleaver-Brooks replacement parts are 
— available through field representatives, 
parts depots, and the factory. 


YOU WILL FIND IT PAYS... 


to equip with Cleaver-Brooks — steam boilers 
that operate at a guaranteed efficiency of 80% 
— burn gas, oil, or combination gas and oil — 
fully meet all codes — standard models avail- 
able in sizes 15 to 500 hp.; 15 to 200 PSI. 


STEAM BOILERS 
the first and finest of their class 


CLEAVER-BROOKS COMPANY 


316-3 E. Keefe Ave., Milwaukee 12, Wis., U.S.A. 
Cable Address: Clebro-Milwaukeewis 
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Our plant stood in 10 feet of water 


but here’s where we stand today: 


Here, you see our Ultralite insulation plant as you would 
have seen it from the air on July 15. Yet just 10 days 
later, we were shipping Ultralite glass fiber insulation 
out of undamaged inventory. And in another 14 
days, Ultralite insulation was rolling off the assembly 
line again. 

Production is rapidly approaching normal. Soon, very 
soon, a second Ultralite factory will go into full pro- 
duction — a huge, ultra-modern plant started long before 
the flood to help satisfy the demand for Ultralite. Soon, 
combined production in the two plants will make Ultra- 
lite more readily available than it has ever been before! 


Already, protective measures for the future have been 
endorsed by the authorities, and plans have been com- 
pleted. Higher, stronger dikes and levees will be built — 
dikes so much stronger than ever before that Gustin- 
Bacon is resuming production with full confidence that 
a similar disaster can never occur again. 


GUSTIN-BACON MFG. COMPANY 
CENTENNIAL BLDG. KANSAS CITY, MO. 
New 


country have stocks available to fill 
your insulation needs. tae punts of 


ag 
sal 
July 14: Flood water reaches the Ultralite insulation 


IRON 
Commercial OIL BURNER 


cuts heating costs 
(No. 2 oil or lighter) 


This steel heating boiler in one of the Portland 

) plants of the Air Reduction Pacific Co., 
a division of Air Reduction Co., Inc. is equipped 
with an Iron Fireman Commercial oil burner. 
Iron Fireman pressure regulators (visible above 
boiler) are part of sutomatic control system, 
Capacities up to 65 boiler horsepower. 


Fireman Coal-Flew Steker tren Fireman Rotary Burner ron Fi ial Gas Ba 
Feeds coal direct from bin. No coal Fires low-cost, heat-rich heavy oils Vertical type is illustrated abeve. 
handling. Coal and air automatically (5 & 6) with complete steadiness and Others include Radiant Inshot and 
adjusted to boiler load at all times. dependability at varying oil tempera- Ring types. Flexible operation, easy 
Capacities to 400 boiler horsepower. tures. Capecition t6 500 boiler hp. to install. Capacities to 400 boiler h.p. 


IRON FIREMAN 


AUTOMATIC FIRING EQUIPMENT FOR OIL, GAS, COAL 
HEATING AND VENTILATING, SEPTEMBER, 1951 


A careful inspection of the Iron Fireman 
commercial oil burner will show its advanced 
engineering design and the high quality of its 
materials and workmanship. Long years of 
dependable, economical operation are built 
into every burner. 

Precision oil and air control are important 
engineering features, since these make pos- 
sible the burner’s top fuel economy. Iron 
Fireman oil burners have many extra values 
which appeal to careful, far-sighted owners 
of heating plants. 

One example of advanced Iron Fireman 
engineering is the double spiral draft tube. 
This produces two air cones—one within the 
other—rotating in opposite directions. The 
result is maximum turbulence and excellent 
air and oil mixture for greater fuel economy. 

You can get further information on this 
great Iron Fireman oil burner by calling 
your local dealer, or by mailing this coupon. 


Tnon Manvractuninc Company 
3163 West 106th Street, Cleveland 11, Ohio. 
Please cond literature as checked: 


can you man user 
hat Iron 
are 
DOUBLE SPIRAL 
Other Iron Fireman equipment for coal, heavy oil, gas 
| 
| 
CD) Commercial Ges Burner 
Let Iron Fireman 
- | best for your pleat engineers help decide which fuel is 
| 
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PUTTING To worK For ALCOA 


SOAKS UP 300° IN A HURRY 


These 100-foot strips of structural 
aluminum are getting an air bath that 
sponges off 300° F. . . . but fast. A 
concentrated blast of air quenches the 
hot shapes leaving the forming mold 
. - . cools continuously for over 100 
feet as they move down the line. 


Mounted overhead are 17 Sturtevant 
Axial Flow Fans, delivering quench- 
ing air that helps maintain mechanical 
properties in the aluminum through 
quick, even cooling. These large ca- 


pacity fans supply a steady stream of 
cooling air at high efficiency. Result: 
a uniform product for ALCOA. 


There’s Westinghouse equipment 
ready to help you put air to work too 
. .. Whether it’s with air handling, air 
conditioning, or electronic air clean- 
ing. Call your local Westinghouse- 
Sturtevant office for full details, or 
write Westinghouse Electric Corpora- 
tion, Sturtevant Division, Hyde Park, 
Boston 36, Massachusetts. 


YoU CAN BE SURE...1F ITS 


Westinghouse 
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5-80226 


sure to 
systems and discharge against 
strong winds. 


In Elbow Axiflo Fans, motors, belts 
and bearings are located outside the 
air stream, an advantage in han- 
dling corrosive fumes. 


Silentvane® Centrifugal General 
Purpose Fans move air efficiently 
and quietly for many industrial and 
commercial applications. 
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caused by over-heating and have the following — 
IMPORTANT ADVANTAGES 
_  @ Adjustable Sensitivity and over-heat protection. 
| _MEATER_ |  @ Calibrated Dial temperature adjustment. 


@ Simple, Rugged Construction withstands vibration 
and insures many years of reliable service. 


BOILER eT re Ri 50 to 250° F. and 150 °F, 
INDIRECT HEATER ‘emperature Ranges 50 to 250° F. and 150 to 356 


air or water for its operation. 


@ Small Size — regulator head is only 2%" x 35%’, sen- 
sitive bulb is 12” long with 14” I.P.S. connection. 


CONTROL | @ Easy to Install Requires 15 lb. supply of compressed 


FLOWRITE and METAFLOW 
Diaphragm Valves 


controlled by a POWERS 
ACCRITEM HEAT REGULATOR 
provide an unbeatable 
combination for better contro! 
and lower maintenance 


Write for Bulletin 316—or phone our nearest office for 
prices and further information about POWERS 
ACCRITEM regulators and diaphragm valves. 


THE POWERS REGULATOR CO. 


; OFFICES IN OVER SO CITIES @ See Your Phone Book 
_ CHICAGO 14, ILL., 2718 Greenview Ave. © NEW YORK 17, N. Y., 231 E. 46th St. 
LOS ANGELES 5, CAL., 1808 West 8th St. @ TORONTO, ONT., 195 Spadina Ave. 
MEXICO, D. F., Apartado 63 Bis. 


60 Years of Temperature and Humidity Control 


wall 
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‘POWERS 
LOWRIE 
ACCRITEM, 
Only a few of many uses et ae 
POWERS 
Accurate, Heat Control 
POWERS POWERS ACCRITEM 
3-WAY 
cincutATION | FLOWRITE 
RETURN: VALVE 
0 
| 
RELIEF 7) 
(to sewer) | 
} © 
+ 
4 
ll 
| 
| BY PASS 
| ORY BULB end DEW CONTROL 
= 


i i 


Today’s most modern homes... 


A SIMPLE ZONED SYSTEM 


Notice the compactness of this three-zone 
Flow Control System and the inexpensive units 
used. Just a Circulator, a Flow Control Valve and 
@ No. 201 Radiant Heat Control in each zone. 
There are no costly motorized valves no com- 
plicated devices to give trouble. Temperature 
in each zone is maintained automatically. 


Horizontal 
Water Circulator ; 


Vertical Flow 
Control Valve 


Ask for folder on Thrush Forced 
Circulating Flow Control System 
of Hot Water Heating. 


---are heated with 


HOT WATER HEAT 


HERE'S a beautiful new home heated economi- 
cally with forced circulating hot water, with radiant 
coils in the ceiling providing completely automatic ra- 
diant heat in any weather. Thrush Flow Control System 
of Forced Circulating Hot Water Heat assures highest 
efficiency ... uniform temperatures in every room... 
with no overheating. Room temperature is controlled 
within a fraction of a degree separately in each of the 
three zones. This is the heating plant your customers 
want. See your wholesaler today or write Dept. D-9 
for more information. 


AN D COM PANY 
PERU, INDIANA . 
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THE LINE OF 
UNIT HE FOR INDUSTRIAL, 
INSTITURAL AND COMMER- 


Herman Nelson makes a unit heater for 
every heating purpose, and each is de- 
signed to provide peak performance at 
lowest operating cost. Constant research 
by Herman Nelson design engineers 
maintains a standard of quality that has 
been recognized throughout the years 


insures easy installation and minimum 
maintenance. All units operate on either 
steam or hot water. All units are mod- 
ernly styled and attractively finished. 


Durable, rugged, long-lasting materials 
and superior craftsmanship in construc- 


type unit heater— 
tally suited to 
dings with bigh 
to 50 feet. 


tion assure unit heaters that are second 
to none —units that will give years of 
The functional design and construction efficient, trouble-free performance for 
of all Herman Nelson Unit Heaters any space heating requirement. 


by both suppliers and users. 


Hecizontal shaft 
lar unit heater — 


ost gener 
space beaters. 


unit 
— for efficient 
indus- 


jal space. 
NEW VERTICAL SHAFT a 


PROPELLER-FAN TYPE 
UNIT HEATER 


distribution and eliminate air "nding — 00 
cold spots. 


Motor has been especially selected for unit 
E> 


Comes m 3 models and 30 sizes. Five types of diffusers available. 


Streamline shape id i 
in radiator provides maxi- 

corrosion. 


Attractive cabinet of heavy sheet steel fin- 
ished in platinum green ename!. 


HERMAN NELSON 


Division of AMERICAN AIR FILTER COMPANY, INC. | 
MOLINE, ILLINOIS 


De Luxe unit heater— 
most versatile 
of its type, sustable 
stores, offices, 
ches, ete. 


Write for free unit 
heater data book. 
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IS A BETTER PUMP | 


Figure V 9500—Type AVC 
Condensation Pump and Re- 
ceiver. Receiver serves as base. 
low inlet— suitable for floor 
mounting or shallow pit. No 
foundation bolts necessary. Ask 
for Bulletin 245, 


eee For Every Heating Purpose 


Figure L 9700—Type CLL! Ver- 

i tical Condensation Pump. Extra 
Get the pump that is specifically designed heavy duty unit. Specifically 
designed for low return service 
for the particular job. For below floor re- and underground installations. 
Ask for Bulletin 255. 
turns, for low vacuum systems, for small 


capacity high pressure requirements, for 


any standard heating system or any unusual 
condition there is a Chicago Heating Pump 
that will do the job better. 


All ratings and receiver capacities meet or 
exceed ASHVE standards. 


D 9400A—Duplex FC . 
Figure D 990C—Dupiex Condensation Unit. For duty up 


Condo-Vac Return Line Vacuum 


to 50,000 EDR and discharge 
and Boiler Feed Pump for vacu- pressures up to 150 Ibs. Ask ! 
um heat i Pr for Bulletin 260. 


up to 40 Ibs., and from 2500 to 
150,000 EDR. Ask for Bulletin 


Figure D 9200—Sure Return 
Condensation Pump and Receiv- - 
er. For systems up to 75,000 EDR 
and for low and medium pres- 
sures. Available in either single 
or duplex units. Ask for Bulle- 
tin 250. 


CHICAGO PUMP COMPANY 


BUILDING and INDUSTRIAL DIVISION 


2300 WOLFRAM STREET CHICAGO 18, ILLINOIS 

. House reulating PS Little Giant & Non-Clog Bilge Pumps 
Pneumatic & Tankless Water Systems Pumps for every industrial use. 
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See Details 


on Next | 


Three Pages 


paul SCHMIDT | 


COMPLETE TABLE OF CONTENTS 
The list 


subjects covered the comprehensive char- 
of FUEL OIL. MANUAL. four-pege Index enables 
you quickly to locate the the information you want. 


jTRODUCTION. COLOR — Color C of 
CHEMISTRY OF PETROLEUM — Testing—Reasons for 
Organic and Inorganic Chemistry — Color of No. 2 Distillates—-Variation = in 
Composition of Petroleum — T mw cations by Color Changes—Color 
Structure and Properties of No. 4, 5 and 6 Oils 


carbons — Ultimate 
DISTILLATION—Meaning—Method of 
Petroleum Products Testing—Distillation 


Fractions—-Com- 
PETROLEUM parison of I.B.P. with Flash 
ESSES— Str: t Run, Thermal an i of 10% Fraction—Explanation 
Proc Fraction and End Point—Re- 
ing a . of Catalysts—Prop- pg and Residue Percentages—Dis- 
erties ot talytic Distillates tillation Curve 


GRADES AND TYPES OF FUEL PREHEATING OF FUEL OILS—Reason 
O1LS—Selection of Proper Grade— for Prehea — Atomization — Which 
Industrial Fuel Oils—Types of Fuel Oils Are Preheated—Requirements for 
Oils—Specifications Preheating — Preheating Below Flash 


GRAVITY — Meaning of Gravity — Point—Preheating to Grav- 
Method of Testing — Variations by ~ 


HEAT OF COMBUSTION—Meaning 

of Heat Value—Method of Testing— STORAGE TANKS—Rea- 
Various Heating Values — Heat sons for Sampling — Method of Sam- 
Value from Gravity Rea _ pilin; e_ Types of Samplers and Samples 
Btu Value Obtained from Du —Contain 

Formula — Table of Heats of Com- ABILITY OF FU 


bustion—Heat Value and Hydrogen 7s Blended and Unbiended Oils — 

yo of Chemical Reactions of Instability — 
pes of Oils—Effect of Temperature— Trouble nstab 

Reasons for Decrease in Btu Value vue Meaning 

VISCOSITY — Meaning of Viscosity FUEL Ol TREATMENTS — Mes 

Method of of tion of Sludge—Composition of Fuel Oil 


8: 


&S—Sources— 
Blending — Various Difference between Lubricating and 
Grades and Vis- Fuel Oils—Methods of Rec! 
cosimeter—Viscosity Conversions—Im- Troubles with Reclaimed Lubrica 
portance of Viscosity Oils—. ifica 


Appearance—Spec 
WATER AND SEDIMENT — Troubles er Types of Reclaimed Oils 


with Water and Sediment—BSW Con- BLE .s—G Oils 
tent of Various Oils—Methods of Test- 
ing—Water by Distillation Test—Sedi- ods of Blending—Blen 


by ting, 
ment by Extraction Test—Composition ircula’ tion 
and Causes of BSW and Sludge Xeitation, 


CARBON Tour Types Methods of Rane’ Car “ang “Truck  beltwery= 

re} ravity—Viscosity—Carbon Tanker and Pipeline Shipmen 

tionship—Importance a Carbon 


Testing—Amount and Composition of Oils — Capacities of Tanks — Oil Cost 
& Chloride Permis- Table 
Source and Quantity of Salt FUEL Ol. SPECIFICATIONS—No. 2 


FLASH AND FIRE POINTS Meaning tes—No. 4 Oils—No. 5 and 6 Oils 


— Methods of Testing m COMPLAINTS AND CAUSES OF 
Minimum Advisable Flash Points — TROUBLE—Compliaints or 
Trouble Due to High Flash Poin their Causes and Remedies—Unable to 
Use of Closed Cu Se Be Start—Flame Goes Out or Fluctuates— 
Ignition Points Pine Point — 
POUR POINT — Meaning —Method of 

feat Flash-back — Carbonization of 

‘esting —- Variations — Pour Points of earner 


bl 
—Sulphur in Fuel Oils—Maximum Sul- ‘anid 
phur Limits—Troubles Due to Sulphur 


uired to Raise the Temperature — 
Specific Heat of Fuel Oil 
4 
ASH AND SALT RESIDUE— Method o me ectio Z » for Petroleum 
| 
Furnace Walls—Carbon in Preheater— 4 
SULPHUR ‘Types of Sulphur Com- 
- cessive um: — Bloc! 
unds—Methods of Testing—Sulphur Screens — Plugged Lines — Oil Not } 
of Suction—Water— 
rrosion — Discoloration of 
Odor { 


Properties 
Selection 


FUEL OIL 


If you buy fuel oil—De you know how to 
properties of various grades and types?.. . 


select the right oil for your purpose ? 


If you use fuel oil—Do you know the factors which in- 
fluence efficient combustion? ... how to analyze fuel oil troubles 


and apply the proper remedies ? 


if you sell fuel oif— Are you able to advise your cus- 
tomers intelligently? Can you answer their questions about fuel 


If you buy, use or sell fuel oil for building 
heating, power generation, marine applica- 
tions or industrial processes, you will find 
FUEL OIL MANUAL, by Paul F. Schmidt, 
a convenient source of practical information 
that will give you a working knowledge of 
fuel oil and how to use it. Written by a 
chemist with many years’ experience in the 
industry, it discusses fuel oil from the stand- 
point of the user. Theory and involved dis- 
cussions of interest only to chemists or re- 
finers are avoided. Step by step, starting 
with a brief description of the chemistry of 
petroleum and methods of refining, FUEL 
OIL MANUAL gives a comprehensive pic- 
ture of the characteristics and uses of every 
type and grade of fuel oil, from No. 2 to 
No. 6. Technical language is avoided wher- 
ever possible, and all the terms used are fully 
explained. 

The complete table of contents at the left 
illustrates how thoroughly the subject is 
covered. A chapter is devoted to each of the 
various important properties of fuel oil. In 
each case the author explains fully the mean- 
ing of each property, and shows how this 
information can be applied in selecting, 
handling or burning fuel oil. Fuel oil im- 
purities and how they affect combustion are 
described fullv, and the steps which can be 
taken to test for or avoid impurities are dis- 


160 Pages 34 Tables 


oil properties? .. . help them when trouble occurs? 


FUEL OIL MANUAL will give 


$3.50 


cussed. Of special interest is the chapter on 
Fuel Oil Treatments, which clears up a lot of 
misunderstanding on this subject, describes 
what a fuel oil additive can or cannot do, 
and analyzes the essestial qualities which 
should be considered in selecting a fuel oil 
additive. 


Another chapter which every user of FUEL 
OIL MANUAL will find valuable is the 
one on Troubles and Remedies. Here the 
author lists the troubles that may 
be encountered in using fuel oils, 
describes the symptoms of each, 
and shows the correct remedy to 
apply in each case. Many cases of 
fuel oil failure can be prevented or 
quickly remedied by becoming fa- 
miliar with the contents of this 
chapter. 


you a thorough knowledge of the 
properties of fuel oil . . . of the pos- 
sibilities and limitations of each 
grade .. . of the methods you can 
use to assure uniform quality and efficient 
combustion . . . of how to diagnose fuel oil 
troubles and remedy them. It is a valuable 
addition to your working library that will 
show you how to get maximum value for your 
fuel oil dollar in every kind of application. 


Sent Postpaid in U. S. 
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WAYS PROFIT 
BUNKER JOBS 


Simple Arithmetic for 
Oil Burner Installations! 


Thermal Electric is a ig all-electric system 
for removing bunker fuel from unheated 
underground storage and transporting it at 
120°F. to the oil burner. Here are five ways 
Thermal Electric Systems make profits for t 
contractors who install them . . . 


1. Equipment Costs Reduced: Thermal Electric 
gets rid of steam coils in the storage tank, recircula- 
tion, remote p-sets, multiple suction lines, and all 
the gadgets that go with them. In bidding, you won't 
have to pad for unforeseen extra equipment . . . an 

run the risk of losing the contract. Thermal Electric’s 
simplicity and the ease with which you can figure your 
exact equipment needs mean safe, accurately figured, 
competitive bids for Thermal Electric installations. 


2. Labor Costs Reduced: Conservative figures 
show that Thermal Electric saves at least six man-days 
burner as compared to other types of installations. 
erhead (taxes, travel, supervision, etc.) for each 
is reduced, along with costly overtime. Your men 
nish each job faster, move on to the next one — 
icularly important during the busy season. You'll 
able to handle more business than ever before, 
with the same crew. 


3. Lower Costs, Lower Bids, More Contracts: 
These savings enable you to make lower bids or to 
take greater profits at your usual markup. Or, playing 
it smart, can get new business ——— 
Thermal as a more efficient, lower pri 

alternative to any other method you're asked to bid on. 


4, Freedom From Service — Guaranteed: 
Not only does Thermal Electric’s performance record 
prove it, but Fluid Systems guarantees it! Read the 
unqualified guarantee in the right hand column which 
assures *Cmgaaaas complete protection against service 


Now look at all these other advantages: No coking 

— Thermal Electric maintains steady, accurate heat 
without . No stratification — Thermal Electric 
removes fuel from unheated a. The bulk of the 
or immediate use. 


5. Good Installations Mean More Business: 
The contractor who builds his reputation for good 
trouble-free bunker oil installations with Thermal 
Electric will find quality iness coming to him — 
and he won't have to cut his markups to get it. Build 
for more profits now by getting the Thermal Electric 
story and the simple with 
can prepare your in minutes for profita 
Thermal Electric installations. 


THIS IS THERMAL ELECTRIC: Thermal Electric is a completely automatic, 
all-electric system of transporting +6 bunker oil from unheated storage to the oil 
burner(s) at 120°F. The Transforming Energizer passes safe, low-voltage current 
through the pipes carrying the oil. The oil is heated evenly over the entire system 
—no hotspots or coking. The system can be shut down without draining. Flip the 
switch — the solidified fuel melts and flows, with no blow-torches! 


5- Minutes To Prepare 
Your Bid! 


Are you overbidding to cover unpre- 
dictable items — and losing jobs to lower 
bidders? 


. By using our 
easy cost estimating sheets, can figure 
all of your Thermal Electric i 
costs in five minutes! 

You can’t overlook a thing. The simple 


to submit 
profit- 


WORKS WITH ANY BURNER 
Outstanding Thermal Electric Installa- 
tions have been made in combination 
with these 


When installed according to installation 

specifications, Fluid Systems, Inc. guar- 

lectric will (1) 

remove #6 fuel from underground stor- 

age without auxiliary heat in storage and 

20°F. to each bumer 

connection conditions of flow 
or standby. 


antees that Thermal E 
(2) deliver fuel at 
ion under 
What other 
.s system gives you this 


Send Coupon Now! 


Name. 


Fluid Systems, Inc., 1881 Dixwell Ave., New Haven 14, Conn.e 


Please send complete set of Thermal Electric cost esti- 
mating forms, plus free descriptive literature to — 


Thermal Electric | 


Address_ 


City 


State. 


‘ oO PS. Send the proof about that three-year shutdown! 


THERMAL ELECTRIC and FLUID SYSTEMS, INC. are trade marks registered in U.S. Pat. Off. 
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| 
everything without the “cushion” that 
plete Thermal Electric installation. You 
do not have to consult us before bidding. —_—————$S$—$ “ 
Get these forms and ki them on 
hand. With them you'll be | 
fast, accurate, safe bids and la 
. able Thermal Electric contracts. ca 
k fuel at flow temperature without constant or <a 
pos burner operation. In one case, a Thermal Electric 
System was unknowingly left on for three yous while | 
the burner was shut down. The bunker fuel flowed | 
. immediately upon starting the burner! (Documented | 
proof available on request.) | 


for outstanding 


on Corrosive Well Water 


Choose 
Dependable 


CRANE VALVES 


PROBLEM: To eliminate costly seating and packing mainte- 
nance, and frequent replacement of valves on plant well- 
water pump. Valves previously used highly unsatisfactory, 
having maximum life of 6 months. 


WORKING CONDITIONS: Sulphur content of water ex- 
tremely high. Valve constantly exposed to severe corrosive 
and erosive effects. Operated infrequently; yet easy opera- 
tion, positive seating are prime requisites. 


SOLUTION TO PROBLEM: Crane Packless Iron Body Dia- 
phragm Valves featuring separate disc and diaphragm de- 
sign. Three-inch No. 1611 flanged end valve on main dis- 
charge; %-inch No. 1610 screwed end valves on by-pass. 


RESULT: While other valves lasted only 6 months or less, 
Crane Diaphragm Valves show no effects of service, after 
more than a year. They operate smoothly . . . seat tightly ... 
no maintenance whatsoever needed to date! 


No. 1611 Crane fron Body Diaphragm Valve 
—one of a full line suited for many services. 
Literature on request 

Another typical demonstration of superior quality, from your Crane Branch or Crane Wholesaler. 
and the low-cost performance of Crane Valves. That's why ... 
More CRANE VALVES are used than any other make! 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

@ Industrial Areas 


VALVES FITTINGS PIPE PLUMBING HEATING 
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@ “Sun-Age Homes”* are well-known in mile-high 
Denver. Windows are big (over 40°, of wall area). 
Plenty of storage space is built-in. The functional 
design makes for easy living. And— 

Radiant heating js an important selling 
feature of every Sun-Age Home. The in- 
terior, plus the driveway and sidewalk 
snow-melting system are heated with 6000 
feet of NATIONAL Steel Pipe—the standard 
pipe for hot-water heating for over 60 
years. 


In the first 10 days that this sample home was dis- 
played, over 8,000 adults visited it. 90% of these 
people requested more information on radiant heat- 
ing and snow melting. This intense public interest 
in the comfort and convenience of these systems has 
helped to sell a lot of Sun-Age Homes—just as it's 
helping to sell homes in every part of the country. 


NATIONAL Steel Pipe is just the thing for an 
installation like this. It’s economical. It’s easy to 
weld. It’s strong. Yet it’s ductile enough to allow 
easy bending. 


If you are planning a future radiant heating in- 
stallation for a home, garage, store, church, terminal, 
factory, warehouse or plant, remember that Na- 
TIONAL—the world’s largest selling pipe—has all the 
qualities that make for successful application. 
*Trade Mark, Reg. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Steel PIPE 


UN ITE OD S TATE § STEEL 
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specify ACME 


for increased efficiency, economy and long life 


ACME Products have been manufactured continuously for more than 30 years. ACME 
Products are universally accepted and noted for their dependability and fine work- 
manship. ACME published ratings are accurate and conservative. ACME’S 30 years 
of engineering experience gives you economy, long life and increased efficiency on 
which you can build a greater volume of business and increased profits. 


EVAPORATIVE CONDENSERS AND HEAVY DUTY COOLING TOWERS 


1. Heavier, extra strong construction for durability. 2. Complete moisture elimina- 
tion for dry fan operation. 3, Save more than 90% of the water required. 4, Built in 
3 sections for easy shipment and installation. 5, Flexible fan arrangement. 6. Hot-dip 
galvanized after fabrication. 7. Internally mounted receivers for added storage 
capacity. 8, Provision for Micromet threshold water treatment. ALL the above fea- 
tures, with the exception of “internally mounted receivers” and “Micromet threshold 
| water treatment” are also available in ACMF Heavy Duty Cooling Towers. 


BLO-COLD* INDUSTRIAL UNIT COOLERS 


1. Units available for Dry Coil or Brine Spray Operation. 
2. Available for flooded, direct expansion or brine opera- 
tion. 3. Coils may be either prime surface or finned; 
tubes of copper or steel pipes. Fins aluminum or steel. 
Coils, steel pipes and fins may be hot-dip galvanized. 4, 
Vertical or horizontal discharge, easy accessibility to coils. 
5. Economical to operate. 6, Air inlet front or back. 


MODEL J COOLING TOWERS 
ALSO MANUFACTURES: Ammonia Condensers @ 


Condensers @ Shell and Coil and Shell and Tube 1. Versatile — Model for all pur- 

@ Dry-Ex* Water Coolers @ Hi-Peak* poses. 2. With or without pump. 

Water Coolers @ Fin Colls @ Pipe Coils @ Oil Separ- 3. An ideal Jobber item, stock model 

stors @ Liquid Receivers @ Heat Exchangers 
Flew-Cold* Liquid Chillers @ Convectors 

* Trade Mark 


can be used to meet all requirements. 


ACME INDUSTRIES, INCORPORATED 
JACKSON, MICHIGAN 


PRODUCTS 
CONTINUOUSLY SERVING THE REFRIGERATION INDUSTRY SINCE 1919 
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Albert Kahn Associated Architects and 


Engineers, I: 
Mechanical Contractor: Standard Engineering Co., Washington, ’D. Sess 


ne., Detroit, Michigan 


FOR APPEARANCE...FOR EFFICIENCY 
kno-draft adjustable air diffusers 


From first-floor pressroom to seventh-floor offices, 
The Washington Post's new building is completely 
air conditioned. Distribution is through Kno-Draft 
Adjustable Air Diffusers—smart in appearance, un- 
obtrusive and, above all, efficient. 

There are no drafts with Kno-Draft Adjustable Air 
Diffusers. Air distribution is gentle, maintaining an 
even temperature throughout the conditioned space. 
Air flow pattern and volume can be adjusted after 
installation—an important factor in operating effi- 
ciency and in reducing preliminary engineering. 

Kno-Draft Adjustable Air Diffusers can be used in 


TRADE MARK “KNO-DRAFT” REG. U. S. PAT. OFF. 


W. B. CONNOR ENGINEERING CORP. 


Danbury, Connecticut 


Air Dittusion Air Purification Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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their natural spun aluminum finish, or painted to 
blend with ceilings. They are “at home” in either 
modern or traditional surroundings. 

Let Connor Engineering Service work with you 
on your next air conditioning “specs.” There are 
types and sizes of Kno-Draft Adjustable Air Diffusers 
for every requirement. 


KNO-DRAFT DATA BOOK: Complete specifications, 
engineering and installation data on Kno-Draft. Adjust- 
able Air Diffusers. To get your copy, simply fill in and 
mail the coupon. No obligation, of course. 


W. B. CONNOR ENGINEERING CORP. 
Dept. J-91, Danbury, Connecticut 


Please send me, without obligation, my 
of the Kno-Draft Air Diffuser Data aa. 


. 
— 
COMPERY. 
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The HIGH-STRENGTH SHEET 


Galvanized 


Of all the materials used for ordinary sheet-metal work, steel is the strongest 
and stiffest. 

This means that galvanized steel has less tendency to buckle or kink 
when it is handled. It usually requires less bracing or stiffening, and can 
be used in longer sections than sheets made from other metals. Steel sheets 
also have more resistance to damage from denting or punching. 

Bethlehem Galvanized Sheets are made of strong, Susahie steel, either 
plain or copper-bearing. Added to this steel is an adequate coating of zinc 
to guard against corrosion. This combination provides an economical long- 
lasting material for any kind of sheet-metal work. 

When you consider the excellent quality, the low cost and the easy 
workability of Bethlehem Galvanized Sheets, you can see why they are 
in constant demand by sheet-metal contractors and fabricators. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Stee! Export Corporation 


Bethlehem 
GALVANIZED 


Steel Sheets 


gETHLEHEY 
* 
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Washington News 


ECOMMENDATIONS for “planned industrial ex- 
pansion over the next five or six years, aimed at 
long-range solution of basic materials shortages,” are 
soon to be announced by Defense Production officials. 
DPA’s intent to announce such a plan was revealed in 
mid-August before a House Small Business Subcom- 
mittee hearing. For some reason, Washington news- 
men did not give the news the usual eight-column ban- 
ner headline, and no one even hinted editorially that 
here was proof that defense controls would be the step- 
ping stones to socialized planning. 

Such ideas have been voiced by many political ob- 
servers, and it is rather surprising to see this partic- 
ular reference slip by without editorial challenge. Per- 
heps with materials, wages, salaries, prices and rents 
controlled more or less, a hint of continued planning 
has been made merely as a trial balloon. 

In any event, members of the House subcommittee 
heard the news from Melvin Anshen, Assistant Deputy 
Administrator for Program and Requirements of DPA. 
For the most part, Mr. Anshen explained the opera- 
tions of the Controlled Materials Plan, and of the gov- 
ernment agencies making the various program de- 
terminations. 

He then disclosed that his planning staff will shortly 
advance recommendations for planned industrial ex- 
pansion over the next five or six years. He indicated 
that the various programs for long-range expansion 
will encounter initial obstacles because preliminary 
estimates of the required materials will total up to 
more steel, copper and aluminum than can be devoted 
to such programs for some time. 

Mr. Anshen also explained that dispersal of industry 
raises extremely difficult problems. Dispersal, he said, 
creates added requirements for scaree materials and 
resources over those needed for construction of any 
new industrial facility. He explained, as an example, 
that construction of a new aluminum plant originates 
heavy requirements for power and creates a need for 
materials for housing and community facilities. 

Whether or not Mr. Anshen’s remarks are to be 
taken merely as an unauthorized slip of the tongue or 
as a trial balloon remains to be seen. The Wilsons of 
NPA and the Johnstons of ESA have been speaking 
in terms of “controls for a year or two,” and Mr. 
Anshen’s revelation that planning for five or six years 
ahead is in the mill comes as a confirmation of some 
thinking. 

Probabilities are that, whether officially approved 
or not, Mr. Anshen’s observations tread fairly close 
to the truth. At any rate, what was to have been a 
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“little” defense program has already grown into a 
genie whose demands are never satisfied. 


Appetite Affects HV and A-C. 


In recent weeks the ravenous appetite of the defense 
program has taken several bites out of the heating, 
ventilating and air conditioning industry’s feed trough. 

The Construction Order was further tightened. 

The Open-End CMP plan was closed. 

Extension of natural gas service was limited. 

Petroleum capacity was scrutinized. 

In bringing all construction under the Controlled 
Materials Plan on October 1, NPA will consider four 
classes of essentiality in determining whether to ap- 
prove the project and allocate the necessary materials. 
The four classes are as follows: 

Class 1: This group will include construction proj- 
ects which will further the defense effort by providing 
facilities in areas adjacent to military establishments 
or defense plants which NPA considers necessary to 
furnish or supplement facilities in connection with 
activities of the Defense Production Administration, 
Department of Defense, or the Atomic Energy Com- 
mission. These include such projects as steel, alumi- 
num and aircraft expansion facilities construction. 

Class 2: Construction classified as essential to the 
maintenance of public health, safety or welfare is in- 
cluded in this group. All industrial construction and 
plant expansion, following issuance of certificates of 
necessity, which had been started before August 3, 
1951, will get Class 2 priority. 

Class 3: Falling in this group is construction re- 
quired as a result of fire, flood or disaster materially 
affecting the public interest; or where it is essential 
to meet the needs of the community. (NPA will con- 
sider community need only when certified by respons- 
ible government officials.) Industrial construction and 
plant expansion pursuant to certificates of necessity 
issued after August 3, 1951, or where the certificate 
was issued before August 3 but construction did not 
begin until after August 3, will be given Class 3. 

Class 4: All other industrial construction will be 
given a Class 4 priority. 

NPA said that since quantities of controlled mate- 
rials for plant expansion and industrial construction 
are not adequate to meet the requirements of all in- 
dustrial construction demands, the test of relative need 
and essentiality must be applied. In these cases, the 
recommendations of the claimant or sponsoring agency 
or NPA industry division must be obtained and 
screened to determine what construction can be de- 
ferred. NPA said that in making this determination 
it will consider the effect upon the defense program 
and the civilian economy if the controlled materials 
required are not made available for construction for 
each plant expansion. 

In discussing Class 4 construction, NPA indicated 
that allotments will not be made for recreational types 
of construction listed in revised NPA Order M-4A, 
(Table 1), unless the applicant submits proof of un- 
reasonable hardship if the request is denied. Types 
of Class 4 projects which will receive NPA consider- 
ation include: 
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‘These newcomers push the 


DALLAS SKYLINE UP... 


BYERS WROUGHT IRON PIPE holds maintenance DOWN! 


Here’s a lineup of eight newcomers 
to the Dallas line that upholds 
the Texas reputation of doing things 
in a big way. The fact that the job 
is being done in the best way is 
suggested by the selective use of 
Byers Wrought Iron pipe in a 
variety of services. Here’s the 
breakdown: 


1. REPUBLIC NATIONAL BANK BUILD- 
ING—Medium pressure steam returns; hot 
and cold water lines 4” and over; soil, 
— and vents 24" and smaller. Archi- 


and Vinther, Dallas. 


2. FIDELITY UNION LIFE INSURANCE 
CO. BLDG.—Fire lines, air conditioning 
condenser and chilled water lines, and hot 
and cold plumbing lines over 2”’. Architect 
and Engineer: Wyatt C. Hedrick, Dallas. 

3. EMPLOYERS INSURANCE BUILDING 


steam returns, air condi- 
condenser water lines, vents 2” 


BYERS 


and os ag Architect and Engineer: 
George L. Dahl, Dallas. 


4. CORRIGAN TOWER— 


5. DALLAS MORNING NEWS BUILD- 
ING—Steam returns, downspouts, vents 2” 
and smaller, condenser water lines in air 
conditioning a. Architect and En- 

L. Dahl, Dallas. 


6. RIO GRANDE NATIONAL LIFE 
BUILDING—Air conditioning condenser 
water lines. Architects: Grayson Gill and 
George F. Harrell, Dallas. Engineers: 
Zumwalt and Vinther, Dallas. 


7. ADOLPHUS HOTEL ADDITION— 
Fire lines, downspouts, and air condition- 
ing condenser water lines. Architect and 
Engineer: Wyatt C. Hedrick, Dallas. 


8. GIBRALTAR LIFE BUILDING—Steam 
returns, gas lines, downspouts. Architects 
and Engineers: Thomas, Jameson & Merrill, 
Dallas. Mechanical sical Landauer, 
Guerrero and Shafer, 


Every one of these services 
carries a corrosive threat—and 
every one represents a time-tried 
The iron application. 

for the unusual dur- 

ability wrought iron 

comes its composition. 

threads of silicate 

threaded the body 

of theme | iron, halt and dis- 

attack, and so discourage 

The fibers also anchor 

the initial protective scale, which 
shields the underlying metal. 

You'll find some helpful informa- 
tion in our bulletin, WROUGHT 
IRON FOR — SYSTEMS. 


Write for a co 

A.M. Byers mpany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washin — 
Atlanta ta, Chicago, St. Louis, 
ton, San Francisco. Export Divi. 
sion: New York, New York. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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Downspouts, 
Q fire lines, and condenser and chilled water ; 
5 lines 2” and larger in air conditioning 
and Engineer: Wyatt 
i Associate Architects: Grayson Gill and 
q George F. Harrell, Dallas. Engineers: Jaros, 
4 ' Baum & Bolles, New York, and Zumwalt 
60 


(1) Public construction sponsored by states, muni- 
cipalities and other public bodies, including public 
water works, whether publicly or privately owned (ex- 
cluding schools, hospitals and public roads where hous- 
ing and other types of construction control has been 
delegated to other agencies). 

(2) Commercial construction such as office buildings, 
stores, service facilities, warehouses (excluding oper- 
ating construction for communications facilities, sub- 
ject to Order M-77), radio and television facilities, 
public utilities (except those items subject to Order 
M-50 (power plants), and similar types of construc- 
tion). 

(3) Construction for religious purposes. 

The criteria also discuss construction that already 
has been started. NPA said it will give special con- 
sideration in making allotments where the failure to 
finish commenced construction would be uneconomical 
or would cause loss or waste of materials, or where 
completion is in the public interest. 


CMP Transition Painful 


The fourth quarter of 1951 promises to be a tough 
one for metals users who are now required to come 
into the Controlled Materials Plan after being assured 
that they would have no difficulty in operating via the 
open market. When CMP became effective on July 1, 
it was to be an open-end affair. Defense production 
was to operate within the closed area, with civilian 
production in the larger “open” area. CMP had hardly 
become effective before it became apparent—at least 
to Washington planners—that if the requests of the 
defense program were granted in full, there would be 
all too little materials left for production of consumer 
durables. 

So, effective October 1, CMP is a closed-end affair, 
with every metal user presumably thereunder. To 
effect the transition with some degree of smoothness, 
NPA issued on August 21, seven directions to CMP 
and to steel, copper, and aluminum regulations. 

NPA explained that the action, together with allot- 
ments being made for them, will permit persons pre- 
viously operating in the “free area” to obtain supplies 
of steel, copper and aluminum in the fourth quarter 
by placing ACM (authorized controlled materials) 
orders. Suppliers would fill these orders from mate- 
rials directed by NPA to be reserved for that purpose. 

Direction 3 to CMP Reg. 3 was one of the most 
important of the orders issued by NPA to effect the 
transition. It was intended to restore and maintain 
producer-customer relationships as far as possible. 
Urtil September 10, 1951, the new direction permitted 
equal preference status to both unrated and authorized 
controlled materials orders accepted by steel, copper 
and aluminum producers for delivery in the fourth 
quarter. 

After September 10, preference will be given to 
authorized controlled materials orders. The only ex- 
ception is those orders placed by NPA directives. Pro- 
ducers are directed to cancel unrated orders which 
have not been converted to authorized controlled mate- 
rials orders by September 10. 

It is anticipated that there will be a hectic scramble 
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as thousands of buyers of steel, copper and aluminum 
suddenly realize that ordering is no longer a question 
of calling up to say, “send it over.” NPA is directing 
producers to set aside small quantities of products for 
late-filers. It is not to be expected, however, that the 
transition from free enterprise to buying-by-directive 
can be accomplished overnight. It is to be hoped that 
the first quarter of 1952 will not be as hectic for man- 
ufacturers as the fourth quarter of this year promises 
to be. 


Petroleum Capacity Checked 

Crude oil productive capacity in the United States 
can be increased from the current 6.8 million barrels 
a day to 8 million barrels daily in 1955, it is estimated 
by Deputy Petroleum Administrator Bruce K. Brown. 
The forecasts assume that drilling will continue at 
about the current level and that about 43,400 wells can 
and will be completed yearly for the next five years. 

PAD (Petroleum Administration for Defense) is 
particularly proud of the estimate for 1955 because 
that figure was reached, approximately, by half a 
dozen forecasting methods. 

“The relatively small difference between these fore- 
casts, each made by a different method, is remark- 
able,” said Mr. Brown. “Because of this, I believe 
PAD is on solid ground in using these forecasts in its 
mobilization planning.” 

Meanwhile, PAD is encouraging oil field operators 
to continue their exploratory work and is easing the 
way for the purchase of oil field supplies. Most recent 
step in this direction is the issuance of new forms 
designed to simplify the reporting of information 
needed by PAD to appraise properly the operator’s 
request for casing, tubing or drill pipe. 


Natural Gas Service Limited 

The Petroleum Administration for Defense, through 
PAD Order No. 2, effective August 22 in 15 states 
and the District of Columbia, prohibits extension of 
natural gas to new large-volume consumers and to any 
central space-heating customers, except under speci- 
fied circumstances. 

The Order may later be extended to other states. 
At present it affects: Connecticut; Delaware; District 
of Columbia; Kentucky (only those portions served 
with gas supplied by a subsidiary of The Columbia 
Gas System, Inc., or by Louisville Gas & Electric Co.) ; 
Maryland; Massachusetts; Michigan; New Hamp- 
shire; New Jersey; New York; Ohio; Pennsylvania; 
Rhode Island; Virginia; West Virginia (only those 
portions served with gas supplied by a subsidiary of 
The Columbia Gas System, Inc.) ; Wisconsin. 

Oil Burner Standardization ? 

A possible standardization of oil burner models, to 
save critical materials, has been discussed by NPA 
and members of the Oil Burner Industry Advisory 
Committee. NPA also advised members of the com- 
mittee, at a recent meeting, to apply directly to the 
eppropriate NPA industry division whenever mills are 


unable to supply materials for their authorized produc- 
tion schedules under CMP. 
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BRIEFLY STATED 


© Donald C. Minard, 48, has been elected president of 
the Trane Company. Rueben N. Trane, 64, founder 
and president since the company was organized in 1913, 
was advanced to the new post of chairman of the board. 
He will remain active in the management, guiding en- 
gineering and product development. Mr. Minard has 
been serving as executive vice president for the past 
six years. The new president joined Trane as a mem- 
ber of the first post-graduate engineering class in 1925. 
After two years as manager in Buffalo, Mr. Minard 
entered the home office, serving successively as man- 
ager of heating sales and sales manager. He was 
elected a vice president in 1936, a director in 1944, 
and executive vice president in 1945. 


® Appointment of Paul B. Holmes of Washington, 
D. C., as assistant director of the Building Materials 
Division, with supervision over plumbing and heating 
matters, has been announced by the National Produc- 
tion Authority, U. S. Department of Commerce. Mr. 
Holmes during most of his business career has beefi 
associated with the National Radiator Co., Johnstown, 
Pa. From 1948 until the time of his NPA appointment 
he was owner of Paul B. Holmes and Co. of Washing- 
ton, manufacturers’ agent for a number of producers 
of plumbing and heating supplies. His sons now man- 
age the company. 


© One hundred engineers interested in heat insulation 
have organized the Thermal Insulation Society. The 
first president is W. H. Zane, duPont Company engi- 
neer and vice-chairman of the A.S.T.M. C-16 committee 
on insulation specifications. This new group meets 
cnce a month at the Franklin Institute of Philadelphia 
to discuss common problems and to hear an outstand- 
ing speaker on some specific insulation material. Mem- 
bership is open to those interested in insulation from 
the manufacturing, application, specification, distribu- 
tion and end use viewpoint. 


® Criteria for testing alternate and substitute mate- 
rials that may be used instead of metals and other 
critical materials in plumbing installations are to be 
developed at the University of Maryland under the 
research program of the Housing and Home Finance 
Agency. The study will include a comprehensive anal- 
ysis of the stresses to which all segments of the 
drainage and vent system are subjected. 


© Rheem Manufacturing Company is purchasing a 
controlling interest in the outstanding capital stock 
of the James Graham Manufacturing Co. of Newark, 
California, sixty-nine-year-old manufacturers of the 
well known “Wedgewood” line of gas ranges. The 
business will continue under the management of Clar- 
ence Graham, Sr., son of the founder. Last November 
the Rheem Company acquired exclusive rights to man- 
ufacture and develop a new gas-absorption type of 
household refrigerator which is now being field-tested 
prior to quantity manufacture. 
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© Delworth Homes, Inc., a new housing project in 
Freeport, Long Island, N. Y., is offering year-round 
comfort air conditioning for its $12,000 price range 
seven-room basement and garage homes at a cost so 
low that builder Harold Bell is quoted as saying that 
the monthly amortization rate as part of the house 
mortgage would be about what the average smoker 
spends per week on his cigarettes. Harry Schwindt, 
distributor for York Corp., added that maintenance 
costs are actually no greater than those of the modern 
home refrigerator. The new air conditioner is a one 
horsepower model manufactured by York. At the Free- 
port project total costs, including freight and all in- 
stallation charges, for this type of system are $750.00, 
Bell said. 


® Battelle Institute, industrial research foundation, 
will establish a European branch of its laboratories 
to serve the European economy. The decision follows 
a recently completed survey of scientific and industrial 
conditions in Europe. Exact location of the European 
branch and other details will depend upon the outcome 
of negotiations now in progress. It is anticipated, 
however, that the new service will be in operation early 
next year. 


® The Office of Price Stabilization acted July 25 to 
help relieve the copper shortage by permitting sales at 
27% cents a pound of certain quantities of refined 
copper by refiners using imported raw materials. The 
ceiling price for the basic domestic grade of electrolytic 
refined copper remains at 24% cents, Connecticut 
Valley. No action to change that figure is contemplated 
at this time, OPS said. 


© Warden N. Hartman has been appointed manager 
of the industrial insulation department of the Arm- 
strong Cork Co. James W. Liddell has been named 
manager of high-temperature insulation products, suc- 
ceeding F. W. Muller who has resigned. 


© Thatcher Furnace Co., Garwood, N. J., announces 
the appointment of G. J. Caharack as advertising man- 
ager. Before joining Thatcher, Mr. Caharack was with 
the advertising and public relations division of Under- 
wood Corp., New York, N. Y. 


© John A. Gilbreath, formerly sales manager of the 
air conditioning division of Servel, Inc., has been 
named assistant vice president in charge of the divi- 
son. Other new appointments include: John K. Knigh- 
ton, vice president in charge of sales; A. F. Scharer, 
vice president in charge of the international division; 
F. W. Ortman, Jr., vice president in charge of person- 
nel; S. L. Nicholson, vice president in charge of pur- 
chasing; and Rudolph Schnakenburg, vice president in 
charge of finance. Mr. Schnakenburg retains his post 
as secretary. N. J. Litherland was named treasurer, 
a post relinquished by Mr. Schnakenburg, and W. E. 
Baker, vice president in charge of manufacturing, was 
named to the additional post of assistant to the presi- 
dent. O. J. Dail, up to now general manager of the 
commercial electric refrigeration division, becomes as- 
sistant vice president in charge of that division. 
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DON’T HEAT THE GROUND UNDER THE BUILDING! 


wie RADIANT HEATING operates Heat Flow from Floor Radiant Heating Panel 
upward from an uninsulated GROUND Room to 


FLOOR the loss of heat downwards by straight 
conduction through solids is substantial. 


Heat by conduction follows the law that 
warmth flows to cold, never the reverse; in any 
direction, down and sideways, as well as up. 


Since the ground is colder and more massive 
than the space above the floor, there will be 
considerable flow of heat to the earth below as 
well as the floor above. 


The GUIDE of the Amer. Society of Heating 
and Ventilating Engineers says, “When the 
heating pipes are imbedded in a concrete 
floor a of heat by 
pes wi upward into t e to 
and the remainder will flow down- 
ward into the ground. recently conducted numerous tests found 
that ground floor radi- 
placed ant els, heat flow into earth was prepon- 
of in considerable amounts to 6 fe under 
bedded in the slab, a larger portion of the ground, and extending in lesser amounts to 12 


heat will flow into the ground, and a smaller By installing multiple accordion aluminum 
Resta radiant heating, because 958 of CONDUCTION 
Heat Flow from Floor Radiant Panel radiant heating, because D 
WITH INFRA INSULATION to the earth would be stopped by the air spaces, 
and RADIATION loss would be only 3%. There 
is NO CONVECTION downwards. 


Six-space and 4 space multiple accordion 
aluminum have C factors for downheat flow of 
.044 and .065 respectively, equal to 9” and 6” 
laboratory dry rockwool. They are non-conden- 
sation forming, of zero vapor permeability. 


Insulation in relation to radiant heating, with 
a new technique for floor slabs, is discussed in 
Infra’s new 1951 “Simplified Physics of Vapor 
and Thermal Insulation,” a complete and con- 
cise manual mailed free on request. 


INFRA INSULATION, INC. (Dept. V-9) 
10 Murray Street, New York, N. Y. 


Please send FREE “Simplified Physics of Vapor and 
INFRA THERMAL FACTORS, DOWNHEAT FLOW 
Type 6 C€.044 R22.72 equals 9” DRY Rockwool 
Type 4 €.065 R15.38 equals 6” DRY Rockwool Firm____ 
Type 4 Jr.* €.097 R10.30 equals 4 1/5” DRY Rockwool 
*in 1” Space Address 

INFRA INSULATION, oe 0 Send Prices of Infra Insulations 0 Send Sample 
10 Murray Street New York, N. Y. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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CoolingE 


EADLINES of water crises in New York City and 
elsewhere have brought to public attention water 
shortages that engineers have predicted for years. 
Conservation and reuse of water have become neces- 
sary in many areas. Water can be purified, cooled, and 
reused again and again. 

In general, water shortage has nothing to do with 
drought but can be attributed to overpopulation in 
cities and increased industrial and agricultural re- 
quirements. USA requirements are 100 billion gallons 
per day for everything from drinking and irrigation 
to making steel, comfort cooling, and watering the 
lawn; that is 700 gallons per day per person. 

The unsuspecting housewife and the indifferent 
businessman have teamed up with the many industrial 
users to make water the Nation’s most precious natural 
resource. Like the automobile and radio, ample water 
is part of the American way of life. Most people are 
surprised to learn that our water supply is exhaustible, 
and like coal and oil you can take water from the 
ground faster than nature can replenish it. 

Tremendous accumulated quantities of underground 
water are approaching depletion in some areas because 
of seasonal over-pumping. Surface water from rivers 
and lakes is also approaching depletion during drought 
and high-temperature summer periods. As the fron- 
tiers of our country were extended, the clearing of 
lands increased the water run-off from rainfall and 
further decreased the underground water supplies. 


Cooling Water Requirements 


The frrigation of one acre of oranges requires 800,- 
000 gal of water per wetting. Producing one kilowatt 
of electric power takes 2,000 to 3,000 gal per day; 
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making one ton of ice takes 6,000 gal per day. The 
midsummer cocling of a large theater requires 80,000 
gal per day. One large paper mill uses 25 million gpd, 
more than the total water pumped for the domestic 
and industrial use of a city of 200,000 population. 

Many processes require huge quantities of cooling 
water; Table 1 lists 15 specific examples. 

Great as the total water requirements are, they are 
much less than the total amount of rainfall and less 
than the smaller amount available for use from streams 
and underground sources. However, the availability 
is continuously decreasing and the need for water 
conservation and regulation becomes increasingly im- 
minent. 


TABLE 1—COOLING WATER REQUIREMENTS FOR 
TYPICAL APPLICATIONS. 


Pounds of Water per 
Prechict Pound of Product 
Air conditioning 100 (per person/hr) 
Aluminum 500 


Atomic energy 


Huge quantities 
Food processing and storage 100 


Gun powder 400 
Hydrogen 2,500 
Lactose 800 

Oil refining 500 
Paper 200 
Power 750 (per kwh) 
Rayon 800 
Refrigeration 1,500 (per Ton/hr) 
Rubber (Synthetic GR-S) ,500 
Steel 250 
Sugar 100 
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Fig. 1. Typical flow diagram of cooling water for 
refrigeration system. 


In general, the quantity and temperature of water 
available are of the utmost importance, far outweigh- 
ing considerations of quality. But the quality of water 
supply cannot be ignored because dissolved solids, 
gases, and other impurities may corrode or foul metal 
surfaces. 


Cooling Methods for Water Reuse 


Once-through use of cooling water is wasteful. In 
many applications the same water can be used for 
additional service and/or continuous reuse. Selection 
of the most economical water-cooling method becomes 
more important as demands increase and the many 


varied processes expand their water usage. 

During the past 40 years the progressive improve- 
ment of methods for cooling and subsequent reuse of 
water have been utilized in the following sequence: 
(1) rivers, lakes, wells, and cooling ponds, (2) spray 
ponds, (3) evaporative condensers, (4) natural-draft 
water-cooling towers, (5) forced-draft cooling towers, 
(6) induced-draft cooling towers, and (7) dry-surface 
coolers (air-cooled exchangers). 

Previous to the year 1920 large water-cooling sys- 
tems were used only with steam-electric generating 
stations, usually located on the banks of rivers, lakes, 
or artificial cooling ponds. In some installations it was 
expedient to use spray ponds. Refrigeration and ice- 
making constituted the second largest usage, with 
* roof-located natural-draft towers and spray ponds. 

Since 1920, numerous new applications have arisen, 
and requirements have become increasingly varied and 
exacting, necessitating refinements and _ specialized 
adaptations of water-cooling equipment. The principal 
demand for large water-cooling systems in recent 
years has been from the petroleum industry, steam 
power plants, process industries, and chemical plants. 
Refrigeration, air conditioning, and engine-jacket 
cooling, each employ a large percentage of the medium- 
size and small cooling units installed today. 

Progress of the cooling equipment industry is ap- 
parent when it is realized that for a definite need, a 
modern cooling unit requires only 1 sq ft of ground 
area as compared to 50 sq ft for the spray pond and 
about 1,000 sq ft for a natural cooling lake or pond. 
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The continuous demand for a more compact design, 
better construction, lower cost, larger capacity, greater 
flexibility of operation, independence of atmospheric 
uncertainties, and improved all-around performance 
has resulted in the modern induced-draft water-cooling 
tower. 


Principles of Evaporative Cooling 


A water-cooling tower is an enclosed structure for 
the evaporative cooling of water by contact with mov- 
ing air. Water, when cooled by the evaporative effect 
in a cooling tower, transfers to the air about 1,000 
Btu per lb of water evaporated. In other words, 100 
lb of water can be cooled 10F by the evaporation of 
one lb of water. Air, absorbing heat from water in 
this manner is capable of cooling water below the at- 
mospheric (dry-bulb) temperature. 

Theoretically, water may be cooled by the evapora- 
tive method (as in a cooling tower) until its temper- 
ature is lowered to the air’s wet-bulb temperature. In 
practice, however, water is cooled to a temperature ap- 
proaching the wet-bulb; the closer this approach the 
larger the size of the cooling equipment required for 
a given duty. Generally used wet-bulb design temper- 
atures are 70 to 80F, depending upon the service and 
geographical location of the unit. 


Fig. 2. Natural-draft water-cooling tower. 


Cooling range is the number of degrees that the 
water is cooled with water-cooling equipment. It is 
the difference between the temperature of the hot 
water coming to the unit and temperature of the cold 
water leaving the cooling equipment. 


Water-Cooling Towers 


Fig. 1 shows a flow diagram for cooling the water 
of a typical refrigeration system with an induced-draft 
cooling tower. The water flow is shown by solid lines 
and the refrigerant path is indicated with broken lines. 
In Fig. 1, the water picks up heat from the refrigerant 
gas in the condenser. In the compressor it picks up 
friction heat from the piston cylinders. The hot water 
enters the top of the tower at 95F and leaves at about 
85F, when the wet-bulb temperature of the air is 78F. 
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Installation photos of three common types of small 
cooling towers, 10 to 2,000 gpm of water, are shown 
in Fig. 2 and 3, and on page 65. Fig. 3 is the type 
pictured in the flow diagram of Fig. 1. 

The natural-draft water-cooling tower, Fig. 2, is one 
in which the air movement through the tower is de- 
pendent solely upon atmospheric conditions. This 
tower, as usually built, has nozzles that spray down- 
ward from the top of the structure and the walls are 
slanting louvers with open air space between so the 
breeze can pass through freely. As the sprayed water 
drops toward the bottom of the tower, the air passes 
transversely through the tower. The quantity and 
velocity of the air depend primarily upon how strongly 
the wind is blowing. If no breeze is stirring, the 
transfer of heat from water to air obviously is not so 
rapid and steady as when there is a constant supply 
of fresh air sweeping through the tower. 

A natural-draft tower can be used when the equip- 
ment served can tolerate a few degrees higher cold- 
water temperature when there is little or no wind; 
when the drift (spray carried out of the tower through 
the louvers during stiff breeze) from the tower is not 
objectionable to the surrounding territory; and when 
it can be located so that the wind will not be obstructed 
by buildings, trees, etc. In general, the natural-draft 
tower does not provide enough flexibility of operation 
nor sufficiently low cold-water temperatures for the 
exacting cooling requirements of most present-day 
applications. 

The type of water-cooling equipment affects to a 
considerable extent the operating temperatures of the 
cooling water. Some types of equipment, such as spray 
ponds and natural-draft towers, that depend upon pre- 
vailing winds for cooling the water, must be built for 
low wind-velocity conditions, generally about three 
miles per hour. Such equipment is not capable of 
maintaining a close enough cold-water temperature 
approach to the wet-bulb air temperature, and corre- 
lated aliowances must be made for good operaticn at 
all times under widely varying conditions. On the other 
hand, where mechanical-draft equipment (see Fig. 3 
and 4, and page 65) is employed under similar con- 


Fig. 3. Induced-draft crossflow cooling tower for small 
capacities, 10 to 200 gpm of water. 
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ditions, lower operating temperatures can be contin- 
uously obtained, since a close and dependable approach 
to the wet-bulb air temperature is practicable. 

The mechanical-draft tower consists usually of a 
vertical shell constructed of redwood, metal, transite, 
or masonry, in which water is distributed at or near 
the top uniformly over the area, and falls to the col- 
lecting basin at the bottom, passing through air which 
is being drawn upward through the tower from 
louvered intakes at the bottom and exhausted at the 
top by induced-draft fans, as in Fig. 4. 

Another induced-draft tower, developed for the pur- 
pose of obtaining more compactness, better construc- 
tion, lower cost, larger capacity, increased flexibility, 
and improved performance, is the crossflow type (2lso 
called double-flow), Fig. 5. This distinctive tower 
employs multiple fans (adjustable pitch blades) cen- 
tered along the top, each fan drawing air through two 
cells paired to the plenum chamber which is par- 
titioned midway beneath each fan and fitted with 
“drift eliminators” that also turn the air upward 
toward the fan outlet. This tower obtains a horizontal 
air movement as water falls in a cascade of small drops 
over the wood-filling and across the air stream with low 
resistance to the air flow. The air travel is longer 
than with the conventional counterflow design, as 
shown in Fig. 4. 


Selection of Cooling Equipment 

Cooling Towers. Because of the many variables in 
water-cooling tower calculations and performance, it 
is difficult to provide simple handbook equations and 
tables whereby an engineer can readily select the type 
and size of unit for a definite water-cooling require- 
ment.* Each manufacturer has a scmi-confidential 
method of sizing a tower, based largely upon research 
and actual performance correlated with definite re- 
quirements. Selection of cooling equipment for any 
specified service must ultimately depend upon over-all 
considerations established from reliable design and 
performance data. 

The performance of a cooling tower is improved by 
increasing the amount of filling, height, area, and/or 
air quantity. Increasing the tower height increases the 
length of time the air is in contact with the water, 
without seriously affecting the fan power required, 
but increases the pumping power. Increasing the tower 
area while maintaining constant fan power increases 
the air quantity somewhat and increases the time that 
this air is in contact with the water because of Jower 
velocity. The surface area of water in contact with the 
air is increased in both cases. 

Increasing the air velocity through the tower de- 
creases the time the air is in contact with the water, 
but since a greater quantity is passing through, the 
average differential between the water temperature and 
wet-bulb temperature of the air is increased, but this 
increases the rate of heat transfer. Increased air 
quantities are obtained only at the expense of in- 
creased fan power, which increases approximately as 


*Unreliable estimates by ication engineers frequently based 
upon L/G (liquid to gas ratio), gpm per sq {t plan ares, bp per 100 
gpm water, weight of tower per gpm of water, cooling efficiency, etc. 
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the cube of the air quantity. Air 
velocities through induced-draft 
towers vary from 250 to 400 fpm 


over the gross area of the struc- 
ture; pumping heads vary from 12 oe 
to 30 ft, depending upon the design. 

Air-Cooled Exchangers. The air- 
cooled exchanger is a device for 
cooling or condensing fluids by cir- 
culation of the fluid through finned 
tubes and forcing of atmospheric fas 
air across the coil sections. This “ 


dry-surface cooler is basically a non- ‘uci 
contact convection type heat ex- were 


changer. One arrangement for a 
dry-cooler is the induced-draft unit 
(Fig. 6) with the fan mounted on 
top discharging the air upward and 
inducing air across a_ horizontal 
bank of coils mounted below the fan. 
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Another arrangement is the forced- 
draft (Fig. 7) with the fan dis- 
charging air upward across a hor- 
izontal bank of coils mounted above 


CAST Base 


TYPICAL POR WOOO BASIN TYPICAL FOR CONCRETE BASIN 


the fan. Small portable units are 
conventionally arranged with a ver- 
tical coil-bank mounted to receive a horizontal stream 
of air across the coil.’ 

The air-cooled exchanger may be used in preference 
to a water-cooling tower for applications of “high- 
level heat removal” where temperatures of the fluids 
to be cooled are about 140F, and where water is scarce, 
expensive, and/or badly polluted, or where the portable 
features are desirable. Normally, a cooling tower 
is more economical, but the cost of the air-cooled ex- 
changer decreases relative to that of the tower as the 
temperature of the fluid-to-be-cooled rises. Both units 


_ have their own applications and in some cases either 


type may be used. However, a careful evaluation of 
both methods should be made to insure that the most 
suitable cooling equipment is selected in each case. 

The following list shows typical applications for 
finned tube air-cooled units: 


1. Liquid Cooling 2. Gas Cooling 
a. Engine (compressor ) a. Natural gas inter- 
jacket water cooler 
b. Lube oil b. Natural gas after- 
c. Absorption oil cooler 
d. Stabilized crude c. Manufactured gas 
e. Vegetable oil cooler 
f. Cotton oil d. High-pressure gas 
g. Cocoanut oil (booster station) 
oil 
. Amine solutions ; 
j. Transformer oil 
k. Bearing oil a. Gasoline 
1. Glycol solutions b. Steam 
ce. Still reflux 
d. Still overhead 
e. Debutanizer 
f. Depropanizer 


The place of dry-surface air-cooled heat-transfer 
equipment should be one of: increasing acceptance and 
usage. The basic reason for this prediction is that in 
spite of developments to conserve the use of water, to 


68 : 


Fig. 4. Section through an induced-draft counterflow water-cooling tower. 


increase the availabiiity, and to more conveniently dis- 
pose of the heater water, all of these efforts will in- 
crease ccoling costs. Hence the use of dry-surface 
coolers will become increasingly attractive, and more 
applications will be considered and made. 

A process industry found it necessary to provide an 
additional cooling of 25,000,000 Btu per hr and could 
have provided additional water only at great expense 
because of limitations of present size of water mains 
and pumps. Additional heat-exchange equipment also 
was needed, further complicating installation problems. 
An air-cooled exchanger was installed; because of the 
self-contained feature of this type of cooler, no modi- 
fications of the utility system were required beyond the 
electrical connection for the fan-drive motors. 

A need was evidenced to handle a cooling load exist- 
ing only during winter weather. The dry-surface 
cooler was preferred because of small space require- 
ments, low air temperature, simple to start, and easy 
control of the freezing hazard. 

When selecting the design air temperature for dry- 
surface coolers, it is generally acceptable to choose a 
dry-bulb temperature which will not be exceeded more 
than 5% of the hours between noon and midnight 
during the months of June to September, inclusive. 
The temperatures that occur in excess of this design 
value will be of such short duration as not to have 
an appreciable effect on efficiency or performance. 


Frequently used dry-bulb design temperatures are 95 
to 100F. 


Operation 


Pages could be written on the starting-up, operating, 
maintaining, and shutting down of water-cooling equip- 
ment in order to obtain maximum results under vary- 
ing heat-load requirements and changing weather con- 
ditions. The life of any piece of water-cooling equip- 


SEPTEMBER, 1951, HEATING AND VENTILATING 


TT 
| 


ment is directly dependent upon its inherent qualities, 
type of service, severity of operation, general care and 
maintenance, and climatic environment. In any event, 
the continued usefulness of all mechanical equipment 
is primarily dependent upon maintenance. 

Water Treatment. Treatment of cooling water in- 
cludes: prevention of corrosion and scale formation on 
heat-exchanger equipment; prevention and control of 
algae; and control of delignification* of cooling tower 
lumber. 

The amount of make-up water required depends upon 
evaporation loss, drift loss, and blow-down. Evapora- 
tion losses average 0.75% of the water circulated 
for each 10F range. Drift loss is the water carried 
away by the air current in the form of droplets or 
mist. This loss approximates one-tenth of one percent 
of the water circulated. 

The amount of blow-down water required depends 
upon the hardness of the circulating water, the type 
of water softener or inhibitor used, and the amount 
of drift loss. Blow-down is normally controlled to 
maintain the concentration of dissolved and scale-form- 
ing solids below the point where the formation of scale 
would occur or would be caused by corrosion. The total 
amount of solids introduced by the make-up water 
equals the total removed by the blow-down, hence the 
ratio of make-up to blow-down indicates the concen- 
tration in the system. 

Scale. Some scale-forming materials are found in 
practically all water; however, the most troublesome 
are normally calcium and magnesium carbonates. Scale 
formation on equipment reduces heat-transfer rates. 
This scale can be reduced or prevented by softening 


*Delignification is defined as the chemical deterioration of lumber 
caused by the removal of the lignin binder between the wood fibers; 
in cooling tower lumber, delignification is generally caused the - 
bining of sodium carbonate from the water with the lignin al: 
cellulose fibers of the wood. Sulphuric acid may be used to con 
carbonate to sulphate. 


the make-up water with lime and soda ash, zeolites, 
sulphuric acid, soluble phosphates, or sodium chromate. 
Regardless of the water-treatment method used, a sys- 
tematic program of blow-down should be established 
to control the dissolved solids in the cooling water. 
The choice of method for water treatment is largely 
one of an economic nature; since it requires close 
regulation and control, a competent chemist should be 
consulted. 

Algae. Algae formations may obstruct water flow and 
prevent proper water distribution. This growth may 
collect on the equipment served, reducing the heat- 
transfer rate. Hold algae at a minimum or eliminate 
it. Algae may be controlled by 1 to 10 ppm copper sul- 
phate; it is corrosive, hence dosage must be kept low. 
A half to one ppm chlorine will control algae, but it is 
less effective as the pH increases. Excessive chlorine 
is corrosive and may destroy the wood. 

Two-Speed Motors. For adapting performance to 
temporary or seasonal decreases in heat load, and espe- 
cially for winter operation, two-speed motors are best 
for fan drives. The chief advantage is that at half 
speed, fans need only about 15% of their full-speed 
power. Especially in multi-fan units, the flexibility 
of two-speed motors saves power. 

When fan-speed is reduced to half, the hot- and cold- 
water temperatures will increase 6 to 8 degrees for a 
given wet-bulb temperature and heat load. When the 
wet-bulb temperature is 10 degrees below design tem- 
perature the fan can be operated at half-speed and 
the design water temperature obtained for a given 
amount of water. For the same wet-bulb temperature 
and the same range (but 6 to 8 degrees higher hot- 
and cold-water temperatures) a tower would require 
approximately 60% more effective cooling area at half 
fan-speed than at full speed operation for a desired 
heat load. 

Another speed consideration is that during the 
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Fig. 5. Section through a large capacity double-flow (or crossflow) cooling tower. 
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Fig. 6. Section of an induced-draft air-cooled heat exchanger. 


winter months when it is not cold enough to shut down 
the fans completely, yet is cold enough for ice to form 
at full fan speed, the condition may be met readily by 
operating some or all of the fans at half-speed. 


Maintenance 


To obtain the best operating results, the distribution 
system, cooling coil sections, and the catch basin (un- 
der tower) must be kept free of dirt, algae, and scale. 
Fans driven by variable speed devices must not be 
operated above the speed for which they were designed. 
Cold water basins should be provided with double suc- 
tion screens; that is, one set of screens placed in front 
of another so that all of the water goes through both. 

Inspect oil in speed reducer weekly and add oil when 
necessary to maintain proper level. Drive shafts 
equipped with splines, gears, or universal joints should 
be greased weekly. Drive shafts equipped with coup- 
lings using rubber bending members do not require 
lubrication. 

A daily inspection schedule is recommended to de- 
termine whether the cooling equipment is operating 
properly. The cooling equipment becomes but part of 
a system made up of several other auxiliaries. There- 
fore it may be blamed for unsatisfactory performance 
which is only a symptom of failure in another part of 
the system. 

Reduced cooling range indicates a light heat load 
or excess water quantity. Increased cooling range in- 
dicates heavy load or insufficient water quantity. When 
cooling coils become badly scaled, water quantity cir- 
culated is frequently retarded and pumping head in- 
creased. Higher cooling water temperatures usually 
indicate this condition. Thus, if water quantity is 
incorrect: (1) check pump for speed, pressure, and 
freedom from air; (2) check heat exchanger for scale, 
air, or restrictions; and (3) check pipe lines for air, 
partially closed valves, dirt, or restrictions. A daily 
general inspection should be sufficient for most cooling 
equipment installations. 

Cold Weather. Extremely cold weather eormally 
does not increase performance to any great extent, but 
operating hazards are increased considerably. Cooling 
towers operated in freezing weather are subject to 
ice formation at the air inlets; small amounts of water 
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vapor are likely to freeze on the inlet louvers and the 
nearby wood-filling. Ice starts to form on the lower 
section of louvers and progresses upwards; this ac- 
cumulation of ice will restrict the inlet area and reduce 
the air flow, thus increasing the temperature of the 
water being circulated through the tower. 

The main mass of the tower circulating water is 
rarely cooled to a temperature that even approaches 
freezing; in fact, the cold water temperature will sel- 
dom be lower than 60F. For this reason, ice will form 
only on parts of the tower that are lightly wetted by 
fine drops which splash toward the entering air stream. 

To prevent icing during cold weather operation, one 
or more of the following procedures are recommended 
for induced-draft towers: (a) shut down fans com- 
pletely but do not shut off water, this may retard ice 
formation; (b) cover upper portion of louvered area; 
and (c) shut off some of the cells. 

If ice should form on the louvers and filling, one of 
the following methods of removal could be used: (a) 
reversing (for a limited time) the rotation of the 
motor driving the fan and thus blowing the warm air 
backwards and out through the louvers; (b) shut 
down some fans temporarily but do not shut off water; 
(c) cover upper portion of louvered area. 

It should again be mentioned that the dry-surface 
air-cooled heat exchanger is particularly applicable for 
installations that will be subjected to severe winter 
operating conditions. 

Mechanical Maintenance. A regular schedule should 
be set up for the mechanical maintenance of cooling 
equipment. Well maintained equipment gives the best 
operating results and the least over-all maintenance 
cost. Ball-bearing motors should be greased with an 
approved water-resistant grease every one to three 
months. Follow instructions issued by the motor manu- 
facturer when greasing motors. Do not over-grease 
ball bearings, for over-greasing will cause their failure 
almost as quickly as under-greasing. Insulation value 
of the motor should be checked yearly. 

Drain out the old oil and refill speed reducers with 
clean oil of the proper grade every 3000 hours of opera- 
tion, or at least twice a year. The proper grade of oil 
for speed reducers is usually shown on the nameplate. 
Excessive clearance or play between pinion and ring 
gears indicates wear. End play of the pinion shaft 
or side play of the fan shaft shows bearing wear. Oil 
leaking around the pinion shaft or fan shaft indicates 
that the oil seals are worn and should be replaced. 

Structural Maintenance. Remove all dirt, scale, bugs 
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Fig. 7. Section of a forced-draft air-cooled heat exchanger. 
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and debris from the cooling system. Replace all dam- 
aged or missing parts. Clean and paint all corrodible 
metals as required. Redwood does not require protec- 
tion from the weather, but in some cases it may be 
desirable to paint it for appearance. Tighten all loose 
bolts, making allowance for the swelling of wood when 
wet. 

Drift eliminators and finned surfaces of cooling coils 
should be cleaned when appreciably dirty. When wood 
filling slats become dirty they should be cleaned. Re- 
place broken or badly warped slats, maintaining the 
same “pattern” or spacing of slats both vertically and 
horizontally as in the original installation. 

Shutting Down. When cooling equipment is shut 
down for an appreciable time, particularly in cold 
weather, it should be drained to prevent damage from 
freezing and corrosion. Leave the drain open to allow 
rain and melted snow to escape. Operate the fans for 
a period of approximately five minutes once a week to 
keep the fan shaft bearings oiled. Protect metal parts 
from corrosion, 

Maintenance or repair work should be done while 
the equipment is completely shut down, if possible. 


This gives the best opportunity for inspection and 
maintenance and does not restrict the operation of 
any of the equipment served. A properly maintained 
and efficient water-cooling unit is one of the most 
important factors in a modern plant requiring cooling 
water and will greatly improve the over-all efficiency 
of the process involved. 


Conclusion 


It is impossible to formulate any set of recom- 
mendations that would definitely establish the selection 
of a given cooling method as being the most suitable 
for any particular application. The anticipated per- 
formance, operating features, and ease of maintenance 
of a proposed installation must be completely analyzed, 
and the final selection frequently becomes a matter of 
engineering compromise and personal preference. It 
is significant that, as the need for water conservation 
increases, the manufacturers of cooling equipment 
have been accumulating a great reservoir of experience 
by continuously making more economical units and 
more highly specialized applications. 


Heating-Cooling Ceiling 


The net usable space in:the 30-story office building 
being constructed for the Aluminum Company of 
America in Pittsburgh will be increased by the 
equivalent of one and a half stories through the use 
of multi-purpose aluminum ceilings for heating, for 
partially cooling and for accomplishing the desired 
acoustical treatment, three engineers of the Aluminum 
Research Laboratories of Alcoa, declared at the July 
meeting of ASHVE in Portland. 

In addition to panel heating, the ceiling will afford 
panel cooling in such a manner as to relieve the air 
conditioning system of a large portion of its normal 
load. The increase in usable space in the building will 
be effected through the resulting reduction in size of 
air handling equipment and ducts, the efficient use of 
ceiling area, and certain construction innovations 
adopted. 

E. S. Howarth, chief of the metal working division, 
and S. C. Huddleston and R. M. Koch, research en- 
gineers, all of the Alcoa Research Laboratories, re- 
ported on the findings of tests conducted to determine 
the heating and cooling performance of a variety of 
brazed aluminum ceiling panels. 

Aluminum ceiling panels offer certain advantages 
when compared with panels composed of water-carry- 
ing tubes embedded in plaster or concrete, the authors 
said. The high thermal conductivity of aluminum per- 
mits wide spacing of the water-carrying tubes and 
obtains a temperature of the effective face of the panel 
approaching that of water in the tube. Hence the tem- 
perature of the chilled water can be above the dew- 
point of the ambient air and still provide effective 
cooling. The aluminum panels respond rapidly to quick 
changes in water temperature and are not subject 
to cracking hazards. Acoustical treatment is accom- 
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plished readily with no adverse effect on thermal 
performance by perforating the sheet elements of the 
panels and overlaying them with glass wool blankets 
in a manner common to metal acoustic ceilings. 

The engineers emphasized that although the test 
results reported in their paper were obtained from 
brazed panels, their analytical procedure was not in any 
way limited to that type of construction. In fact, they 
said, the ceiling selected for the building is being con- 
structed of relatively small aluminum pans having 
integral clips which attach the pans mechanically to 
the water-carrying pipes. They said the theory and 
design developed in their tests have been applied to 
them with good results. 

The experimental phase of the investigation in- 
volved the testing of several designs of ceiling panels, 
each of which, in general, consisted of a sheet of 
aluminum to the top of which was brazed aluminum 
tubing tracing a sinuous path across the panel. Most 
of the tests were performed on panels in which the 
facing sheet was 1% inch thick. 

However, tests were also conducted on panels having 
facing sheet thicknesses of 3/32 and % inch. Five 
panel designs were tested in which adjacent tube passes 
were spaced on 8-inch centers and seven designs in- 
volved tubes spaced on 20-inch centers. 

The test results indicated that, for identical water 
flow rates, air velocities, face sheet thickness, and sur- 
face emissivities, panels having a tube spacing of 8 
inches exhibited practically the same thermal perfor- 
mance for 160F inlet water as did 20-inch tube space 
panels when the inlet water temperature was 180F. 
Similarly, increasing the facing sheet thickness from 
¥% inch to % inch nearly compensated for an increase 
in tube spacing from 8 to 20. inches, 
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ITH the advent of television, the rapid process- 
ing of sound track for use in Kinescope and 
similar applications, on a 24-hour demand basis, 
brought forth an interesting engineering problem 
pertaining to the design and installation of a cool- 
ing and drying system for a continuous developing 
machine. 

This compact unit turns exposed film into the fin- 
ished reproducible product at a rate of 100 fpm. In 
the developing process, Fig. 1, the film travels through 
a developer, hypo bath, wash tank, is sprayed with 


_ clean water, and is finally dried in an air drying 


cabinet. Film is continually moving along rollers, 
its length of immersion being controlled by the depth 
of submersion and therefore the time of travel in the 


solution. As the film is subjected to definite and in- 


variable time of treatment, this calls for specific tem- 
perature conditions in the developing fluid and equally 
certain temperature and humidity conditions in the 
drying cabinet. 

Thus, a two-fold problem is presented: (1) to pro- 
vide enough dry, warm air to remove all of the wash 
water from 100 ft of film per minute in the drying 
cabinet, and (2), which is more important, to main- 
tain the temperature of developing tanks A and B 
to within 4% degree of 68F. A further complication 
is the very distinct difference between the starting 
‘load of the system and its running load. There is the 
possibility that in an unconditioned room, during a 
hot summer week end, the liquid within tanks A and B 
becomes heated to about 85F. In order to allow work 
to begin promptly, the system should have a capacity 
large enough to cool the liquid in the developing tanks 
from 85 to 68F within 1% hrs. During this initial 
cooling-down period, the drying system is not used. 


There are 2,400 frames of film moving through the 
dryer per minute, and each frame will hold 0.27 grains 
of moisture totaling 650 grains of 
water per minute to be removed by 
the drying system. The tempera- 
ture for the entering air is to be 
held at 85F D.B. and 69F W.B., 
which are the best conditions for 
warmth and dryness that can be 
maintained without damage to the 
film. To make sure of an adequate 
water pick-up, and to maintain 

*Chief Engineer, James H. Martin, Inc., 


New York, N. Y. 
TEngineer with the same company. 
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Cooling and Film Drying System 
for a Developing Machine 


JACK E. SCHECHTER* and GEORGE MARCUSt 


fairly constant conditions, air quantities of about 2,000 
cfm should be used for the drying air. While at first 
glance this may call for an oversized and, therefore, 
uneconomically designed system, later considerations 
will show that the size of the system could be no smaller 
under any conditions. 

To wring this amount of moisture out of the air 
used, the air has to be cooled to 62F dew point, re- 
quiring the removal of 49,000 Btu per hr. To reheat 
the 2,000 cfm will naturally require an equal amount 
of heat to be supplied by a hot water heating coil. Now 
consider the load required to cool the liquid in the 
developing tanks from 85 to 68F. As the specific heat 
of the developing fluid is the same as that of water, 
and as the known capacity of the two tanks is 375 and 
250 gal, respectively, it is no problem to calculate that 
the load on system No. 1 is 53,000 Btu per 1% hrs 
or 35,500 Btu per hr. On No. 2 it is 38,900 Btu per 
1% hrs; 23,600 Btu per hr. Total is 59,100 Btu per hr. 

The running load of the developing tanks is perhaps 
the most difficult to assess. There are mainly two heat 
producing items as (1) the pumps circulating the 
developing medium, and (2) radiation from the room. 
Tanks A and B each have a 24 hp circulating pump. 
Thus, there are 2.5 « 2,500 or 6,250 Btu per hr pump 
load for each tank. For sake of rough assumption, all 
work is translated into heat. Added to this is the 
radiation load. With the room at 90F there is a 22F 
temperature difference. Each tank has a surface of 
about 100 sq ft and there is a heat transfer about 
1,400 Btu per hr per tank. The total running load 
therefore is about 7,650 Btu per hr per tank. 

On checking the results of these calculations, two 
outstanding results are found: (1) the load to cool 
off the liquid after a hot week end is 59,100 Btu per 
hr; (2) the combined running load per tank and dryer 
is 49,000 + 7,650 or 56,650 Btu per hr for each tank. 
In operation, only one tank is used at a time. 

All figures shown in calculations have been rounded 
out for clarity and are of slide-rule accuracy. 


Developer Developer Bath to Stop Hypo First Wash 
for Variable far Variable Developing Rinse 
Density G8F. Area, GOF 


Fig. 1. Diagram of film travel through the various solutions and washes... 
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Equipment and Arrangement 


A choice then arose between a 
direct expansion or chilled water ‘esting! 
system. After some consideration, 
it was found that uniform control $ 
in the developing tanks would be 
. too difficult with direct expansion 
coils right in the unit, as there 
would be a definite tendency for 
Z cold spots. An economic study 
showed that the price of a system 
involving chilled water would be no 
higher than a direct expansion sys- 
tem, as the direct expansion system 
will require too many non-standard 
items. Thus, it was decided to use 
a 74%4-ton compressor in conjunc- 
tion with a dry expansion type Fig. 2. Arrangement of pipe to the various components of the system. 
chiller and chilled water pump 
circulating 55 gpm at 45F for this type of machine. the compressor on a pump-down cycle. The drying air 
At all times it had been a prime point to maintain temperature and humidity are controlled by two auto- 
close control in the developing tanks. One of the job matic valves, one each in the chilled water line and 
conditions were that 60 gpm of developing fluid was the hot water line to the reheating coil. The chilled 
to be circulated in stainless steel piping to help agitate water three-way valve is positioned by a dew point 
the fluid in each tank. This proved to be the natural temperature controller inserted immediately after the 
place for heat exchange and control. The only problem cooling coil which maintains a temperature there of 
left was that of a heat exchanger. As the load varies 62F. The reheat hot water is controlled by a similar 
from 35,000 to 7,000 Btu per hr per tank, a shell and instrument in the drying air stream which maintains 
tube heat exchanger was chosen, for it would not only the temperature of this air at 85F. These two control 
give perfect counterflow and make cleaning very easy, cycles are quite of the usual variety and operate simply 
but it would allow a wide range of liquid velocity and and effectively. The most sensitive part of the job 
still give good heat transfer. is the pneumatic-electronic control system employed in 
The temperature control is centered about these maintaining the temperature of the developer within 
heat exchangers. On the developing fluid side is the 0.5 deg of 68F. & 
three-way mixing valve which controls the amount of The controls here operate a three-way mixing valve ~_ 
circulating developing fluid that is to be cooled in the which allows all or part of the circulating developing 
heat exchangers. The mixing valve is controlled by fluid to flow through the heat exchanger, while re- 
an electronic recording controller which is sensitive circulating respectively none of the remaining liquid, 
to a 0.1F change. The mixing valves are stainless thus allowing fine control of the temperature. These 
steel, as is all the equipment in contact with the de- mixing valves (there is a separate system for each 
veloping fluid. It was decided not to control through heat exchanger) are operated by air-operated dia- 
the chilled water side as this would create too much phragm motors which are controlled as follows: 
of a time lag. However, on the chilled water side, a On a rise in temperature, a thermocouple located 
simple by-pass arrangement of globe valves permits in the fluid line leaving the developing tank will cause 
settings for two definite amounts for the two prime the indicating and controlling recorder to reset a sub- 
conditions of running and start-up. master controller in the entering developing fluid to a 
This by-pass arrangement is shown in Fig. 2. On lower control point. On a rise in temperature at this 
closing B and opening the valve to the dryer coils, point, the mixing valve will allow more fluid to pass 
globe valve C on the %-inch by-pass controls the through the cooler, thus reducing the temperature of 


amount of chilled water entering the heat exchangers. the circulating developing fluid. On a reverse indica- 
° Globe valve C is a lock shield valve and should always tion the action, of course, will also be in reverse. This 
be open. . provides close control with a minimum of time lag. 


Automatic Controls Results 


The automatic controls involved may be divided Operation of this system has been highly satisfac- 
into three separate groups: (1) the refrigerant cycle tory. After a few minor adjustments, all required 
control, which regulates the temperature of the chilled results were not only achieved but bettered. The dry- 
water; (2) the film dryer controls, which govern the ing system, for example, was found to be somewhat 
dew point and temperature of the drying air; (3) the over-designed, as the film was dry after it had tra- 
close controls for the two heat exchangers, which con- versed 75% of the drying cabinet. This presents no 
trol the temperature of the developing fluid. The problem though, as the client prefers to have the film 
refrigerant cycle controls are standard and operate in a very dry condition. 
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Heat Pump Serves British Festival 


P. E. MONTAGNON* 


Outstanding features of the heat pun.> installed to 
serve the Royal Festival Hall, part of the Festival of 
Britain, are described and some of the problems in 
developing the system to its present stage. 


HAT is believed to be the largest heat pump in 
the world is on show at the Festival of Britain 
and is doing duty in providing winter heat and sum- 
mer cooling to the vast, modern Royal Festival Hall. 
It represents a large-scale experiment by the Ministry 
of Fuel and Power in the efficient use of fuel. The 
design, development and erection of the whole plant 
are the result of 2% years’ intensive collaboration 
between three engineering firms working directly 
under the supervision of the Ministry’s scientific staff. 
The purpose of the experiment is (1) to see 
whether the technical problems associated with this 
special design could be overcome, and (2) to assess 
the true economic merits of this method of heating 
a building compared with more conventional methods. 
The first part of the experiment has been successfully 
completed. The second part must await the analysis 
of the year’s operating results. 

Originally it was intended to heat the Royal Festival 
Hall by a hot water system with gas as the fuel. It was 
decided to use gas to provide power for the heat pump 
and to utilize as much of the waste heat from the gas 
engines as possible. 

The winter peak heating load in the concert hall 
was expected to be about 250 therms per hour (therm 
== 100,000 Btu) with a daily peak in cold weather 
about 180 therms per hour. It was decided the gas 
engine for the heat pump should be about 700 bhp if 
it is to carry a good proportion of the load. But a gas 
engine of this rating, and a compressor to match, would 

be quite large. Therefore, it was decided to try high 
speed gas engines and centrifugal compressors. The 
final arrangement is a two-stage compression system, 
each stage being a centrifugal compressor powered by 
* a surplus Rolls Royce Merlin aircraft engine adapted 
to run by the town’s gas. On test, the engines obtained 
30% thermal efficiency. A 7—1 gear ratio increases 
the engine speeds of 2,500 rpm to compressors speeds 
of 18,000 rpm. The rest of the plant is orthodox in 
design. Freon-12 is used. 

Before describing the various parts of the plant, 
it is well to examine how the heat pump ties in with 
the conventional boiler system in the Royal Festival 
Hall itself. These boilers, thermostatically controlled, 
deliver water up to 180F through a series of pumps 
to supply the various heating services in the building. 
The return flow from these sources collects in one 


*Author is a member of the Chief Scientists’ Division of Britain’s 
Ministry of Fuel and Power. He supervised the design, development 
and installation of the heat pump described. 
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General view of the completed installation with second 
stage compressor shown in left foreground. 


manifold which feeds the water back to the boilers. 
The heat pump takes water from this return header, 
and, after heating it, pumps it back into the main 
boiler feed. When the heat pump is working, less gas 
is burned under the boilers. 


Water Circuit 


Water is drawn from about midstream of the 
Thames River. The flow at full speed, which depends 
on the state of the tide, may be up to 2,000 gpm. Be- 
cause of the wide variation in tide level, the pump is 
mounted on a platform above high water level and has 
a long suction line at low tide. It is assisted by a 
small submerged priming pump when necessary. Water 
flows directly to the evaporator and is returned to the 
river. 

Water from the concert hall is led through a more 
complex circuit. The main flow is through a shell and 
tube condenser with water running through the tubes, 
but so arranged with a small set of shells and tubes 
at the bottom, that these small shells act as supercool- 
ers for the condensed Freon. The main water flow 
passes from the condenser to the waste heat boiler 
where it absorbs as much heat as possible from the 
exhaust gas. The main flow is tapped to provide cool- 
ing for the engine jackets and oil systems. However, 
the oil cooling loop is taken from the main stream be- 
fore it enters the condenser, while the engine jacket 
coolant is taken after the main flow has passed the 
condenser. This ensures that the water in the con- 
denser is as cool as is practicable, thus giving the heat 
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pump the greatest possible theoretical efficiency. Each 
engine and compressor unit has three oil systems—for 
engine, gear-box and compressor bearing (and seal) 
lubrication. This involves three separate heat ex- 
changers on each unit served by the same water flow 
line. Centrifugal pumps, belt driven from each engine, 
pump the cooling water round each of these oil heat 
exchangers. Belt driven pumps were chosen not only 
for reliability, but because “waste heat” from the 
power necessary to run them, could be absorbed in the 
system. The engine jacket coolant is circulated by 
pumps on the engines. 

The main water flow, after leaving the waste heat 
boiler, returns to the concert hall boiler house through 
a centrifugal pump, driven from the first stage engine. 
The design flow is about 480 gpm. 

The compressors are designed for about 25 lb per 
second of refrigerant vapor and while this is not 
excessive for this type of compressor, it represents a 
very high rate absorption of latent heat in the evapo- 
rator which has 6 stacks each of 3 shells. Each shell 
is 1 ft in diameter, about 20 ft long, and has 27 tubes. 
The vapor is led through a 10-inch diameter main into 
the first compressor, then through the second com- 
pressor, on to an oil separator where oil absorbed in 
passing through the compressors drips down over 
metal rings and can be drained off. 

The hot compressed gas passes to a condenser con- 
sisting of 16 shells similar to the evaporator shells 
and 4 smaller shells for supercooling. The condensed 
gas is filtered. 

Expansion of the refrigerant has been arranged in 
two stages, corresponding to the two stages of com- 
pression. An economizer is used in which a liquid level 
is maintained by a ball float operated valve. Refriger- 
ant gas is led off from the top of the vessel back to 
the second stage compressor inlet. This economizer can 
be by-passed for certain operating conditions. 

The refrigerant system has two other by-pass lines, 
the first cutting across from the delivery side of the 
second compressor to the inlet of the first stage. This 
line is used when the engines are idling for warming 


condenser, float valve and economizer. 
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Installing river water pump and motor on staging 
in river midstream. 


up, and when the minimum vapor flow through the 
compressors would, if condensed, provide too much heat 
for the hall. The second by-pass line cuts out the first 
stage compressor from the circuit. 

Since the plant is so novel in many ways, it was 
decided to arrange a simple process of taking it apart 
without loss of refrigerant. Therefore, two refrigerant 
storage vessels with liquid and vapor pumps were in- 
stalled so that the system can be filled and emptied at 
will. Vapor pumped into the storage vessels is first 
cooled by an auxiliary cooler fed with river water. 

The second complication is the important one of 
arranging the plant to supply chilled water in summer. 
Apart from the primary change of putting river water 
through the condenser, and concert hall water through 
the evaporator, additions had to be made to the engine 
and oil coolant systems, since it was undesirable to 
put river water through the engine jackets or waste 
heat boiler. During summer, the waste heat boiler 
runs dry, and the coolant system becomes a closed sys- 


. tem running through an auxiliary heat exchanger fed 


by river water. Only treated water flows through the 
main engine jackets and oil coolers. 

Design of the entire plant is based on a total heat 
output of about 90 therms per hour. Tests of the com- 
pressor system during development showed this figure 
could be achieved with only half the fuel consumption 
of conventional gas boilers delivering the same amount 
of heat. The plant operated for the first time early in 
May, 1951, when conditions were not suitable for max- 
imum heat output. While no reliable quantitative re- 
sults have yet been obtained, it is apparent that a 
serious loss of heat occurs from the engine exhaust 
manifolds. These are to be replaced by water cooled 
manifolds before the next heating season. 

The range of operation is set by (1) the river water, 
which cannot be cooled below freezing, and (2) by 
the maximum expected temperature (140F) of the 
water from the concert hall. 

It is much too soon to assess the economic merits of 
this type of plant. If the plant is to pay its way, it is 
necessary to have at least semi-automatic operation, 
so that labor charges are reduced. 
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frigerated display shelves, and electrically heated steam tables. 


PENING at midyear of The Upjohn Company’s 

new pharmaceutical plant on a 1,500-acre rural 
site near Kalamazoo marks the completion of more 
than five years of planning, design and construction 
work. After studies of relative costs of expansion at 
the company’s facilities downtown and at a completely 
new site, the contract for design and construction of 
the new facilities was awarded to The Austin Company 
in 1946. 

The plant consists of a group of buildings with a 
total of 33 acres under roof. Except for antibiotics, 
which are produced in a multi-story structure required 
to accommodate complex processing equipment, and an 
adrenal cortex production unit which has been isolated 
in a small explosion-proof structure to cope with dif- 
ficult operation conditions, all Upjohn manufacturing 


conditioned cafeteria features 90-ft stainless steel counter, 


New Upjohn plant on 1,500-acre site near Kalamazoo. Company buses transport employees. 


. Drug Maker Builds for the Future 


activities and storage are now housed on one floor in 
a large building 870 « 1,125 ft. 

Production operations are conceatrated in a 360-ft- 
wide air conditioned section through the center of the 
building, where the use of 80-ft roof trusses with 40-ft 
carrying trusses have made it possible to provide large 
areas of unobstructed floor space. Clearance of 14 ft 
has been maintained in all operating departments, 
where acoustical tile and continuous troffer lighting 
have been incorporated in a suspended ceiling of 
patented new design. 

All service piping and power distribution facilities 
have been hung from the ceiling of a full service base- 
ment underneath the production floor. Piping and con- 
duit are brought up by short lines through the first 
floor slab, directly to the points where they are needed. 


Visitors look through windows in corridor walls of freeze-dry 
area where completely sterile conditions must be maintained. 


j 


Three Carrier compressors on lower floor serve chilled water 
system for air conditioning. More than 1,000 tons of service 
Piping and power conduits are hung from basement ceiling. 


Approximately 25,000 knock-out pipe sleeves provided 
in the floor slab make it possible to rearrange or install 
additional production and packaging equipment, as 
needed. 

All of the air conditioning equipment has been in- 
stalled above the acoustical ceiling on reinforced con- 
crete platforms which are supported by the welded 
H-section roof trusses. Because of the wide range of 
operating conditions and the necessity for maintain- 
ing precise control in so many different departments, 
120 separate air conditioning systems were required, 
of which 75 are in the central manufacturing area 
truss space. 

These range from simple comfort cooling units serv- 
ing the service areas and production offices to highly 
complex combinations in which ultra-violet germicidal 
lamps, chemical dehumidifiers and electrostate pre- 
cipitators, have been combined with other basic equip- 
ment to meet the demand for sterile and favorable 
manufacturing conditions, maximum fluctuations of 
two degrees in temperature, and humidity ranges be- 
tween 10 and 50%. Approximately 100,000 linear feet 
of ductwork was installed to move all the air, which 
is handled through 2,377 supply and exhaust outlets at 
a rate of 2,810,000 cfm. Conditioned air is supplied 
te the plant at a rate of more than 1,220,000 cfm. 


There is space for six, 750-hp, 3-drum, coal-fired boilers in 
this 400 x 107-ft steam plant. Three have been installed. 


One of 29 air conditioning platforms in truss space above 
first floor. Each platform carries coils, fans, pumps and 
special equipment for air conditioning the zone it serves. 


Employees arriving by bus alight in a covered con- 
course on the lower level, at the head of a 20-ft cor- 


ridor extending the full length of the plant directly - 


beneath the center of the manufacturing area. Per- 
sonnel offices, all of the employee locker and toilet 
rooms and three large lunchrooms have been located 


along the 1,125-ft length of this corridor, from which > 
stairs at various points lead directly to an upper cor- # 


ridor that bisects the production floor. 
The present layout provides for 50% expansion of 


the manufacturing building, the antibiotics and the? 


adrenal cortex units, and there is space in the existing 
boiler house to double the present installation of three 
750-hp three-drum boilers. 

The manufacturing area is flanked on one side by 
a large raw material warehouse and on the other by a 
large finished goods warehouse, each with an enclosed 
railroad siding and numerous truck loading docks. 
The arrangement of these facilities with respect to the 
manufacturing area provides for progressive flow of 
goods in process. These warehouse areas are of moni- 
tor design with alternate 60 ft high and 40 ft low bays 
with columns 40 ft apart, to permit a free movement 
of fork lift trucks under conditions which are ideal 
for high pallet storage of materials and finished mer- 
chandise. 


Three boilers are served with coal from overhead bunker. 
Three additional boilers can be placed at markers in floor. 


| | 
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Bending and Coiling Tubes of 
Nickel and High-Nickel Alloy 


There is a wide variety of equipment for bending 
or coiling tubes, and a number- of techniques that 
can be employed for such work. This article, made 
possible through the Development and Research 
Divison, The International Nickel Co., Inc., covers 
procedures that will give satisfactory results. 


HEN bending a tube, the elongation and com- 
pression that occurs is much the same as when 
bending a solid bar, but since the hollow center of the 
tube does not support the tube walls, the tube’s tend- 
ency is to change its sectional shape by flattening or 
wrinkling. This tendency to flatten or wrinkle be- 
~ comes more pronounced as the shape departs from a 
solid bar. When the ratio of outside diameter to wall 
thickness increases, there will be more tendency to- 
ards flattening and wrinkling. Bending equipment 
nd procedure have been developed to offer support to 
the tube’s wall during its bending operation, thereby 
itigating the tendency to flatten or wrinkle. 
Because of the variety of equipment used in various 
hops for making bends or coiling, it is impossible to 
rovide a universally applicable formula for the mini- 
um radius of bends. When absolute minimum radii 
ust be had, these radii will necessarily be governed 
y the limitations of the equipment in the pipe-bend- 
ng shop. 


Cold bending may be done in three ways: 

(1) With mechanical bending equipment without 
any inside mandrel or filler material. 

(2) With mechanical bending equipment using an 
inside mandrel. 

(3) With mechanical bending equipment using an 
easily deformed filler material, such as Tub- 
alloy’, Cerrobend?, or Cerrobase?. 


Cold-drawn, annealed tube is recommended for all 
Id bending operations. Cold drawn, as-drawn or 
~"stress-equalized tube is suitable for hot bending oper- 
ations. 


The revolving-die bending machine with a sta- 


bs tionary wiper block and a sliding guide block, where 


the tube is drawn away from the mandrel, is pre- 
ferred to the revolving-die bending machine where the 
wiper block and mandrel turn with the die drawing 
the mandrel away from the tube. This preference also 
applies for the stationary-die bending machine, with 
or without a mandrel, where the tube is wiped around 
the die. The former preference exists also for bending 
nickel and the high-nickel alloy tube with or without 
an inside mandrel. The apparent reason for this pref- 
erence is that the former type machine permits more 


1Produced by Parker Appliance Co. 
*Produced by Cerro de Pasco Copper Corp. 
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uniform distribution of stresses in the tube during 
bending than the latter type machines. 


Cold Bending Without Inside Mandrel or Filler 


In order to support the walls of the tube and avoid 
wrinkling, dies used for bending annealed tubing, un- 
filled and without a mandrel, should be somewhat 
smaller than those used for bending with a mandrel 
or filler. This process of bending is suitable only for 
tube with a wall thickness not less than 1/15 or about 
7% of the outside diameter of the tube. Accordingly, 
tube within this ratio of O.D. to wall thickness can be 
bent satisfactorily to a mean radius of 3 diameters or 
greater than the O.D. of the tube. This rule is appli- 
cable to all tube of Stub’s gage wall thickness and to 
iron pipe sizes up to and including 2% inches. 


Cold Bending With an Inside Mandrel 


Light gage tube may be bent to short radii free from 
wrinkles. The reduction of wall thickness on the out- 
side of the bend is very slight. Practical experience 
has shown that with proper mechanical bending equip- 
ment, annealed nickel and high-nickel alloy, Monel and 
Inconel tube can be mandrel-bent cold to a mean radius 
of 2 diameters or greater, provided the wall thickness 
is not less than 5% of the outer diameter of the tube. 
For example, 1 inch O.D. tube having 0.050 inch wall 
can be bent to a mean radius of 2 inches. This general 
rule covers all tube sizes up to and including 2% inch 
IPS. 


Cold Bending With Aid of Fillers 


The overall rule for cold bending annealed tube up 
to 21-inch diameter with the aid of a filler material 
is expressed as follows: Tube can be bent to a mean 
radius of 11% to 2 times the O.D. of the tube or greater, 
providing the wall thickness of the tube is not less 
than 5% of the O.D. of the tube. The minimum mean 
radius of bend for tubing larger than 24-inch O.D. of 
wall thickness and not less than 5% of its O.D. should 
be about 4 to 5 times the O.D. of the tube. 

The preferred filler materials for cold bending nickel 
and high-nickel alloys are the low melting point alloys 
such as Tuballoy, Cerrobend, Woods Metal, Cerro- 
base. Tuballoy and Cerrobend melt at about 160F, 
while Cerrobase melts at about 250F. Manufacturers 
of Cerrobend and Cerrobase recommend Cerrobend for 
tubes to 134 inch in diameter and Cerrobase for larger 
diameter tubing. These alloys shrink slightly upon 
solidification, which shrinkage is offset by dimensional 
growth at room temperature. This growth tends to 
assure the elimination of voids within the filled tube. 
Sand is not a satisfactory filler material for cold bend- 
ing because it is practically impossible to pack the tube 
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TABLE 1— RECOMMENDED LIMITING SERVICE TEMPERATURES* F DEGREES, FOR NICKEL AND HIGH-NICKEL ALLOYS 


Steam 


or 
Steam-air 
Mixtures 


Materials May Be 
Used* * 


Oxidizing Reducing 


700-800 

800-900 

800-900 
2,000 


Up to 600 Up to 500” 
Up to 600 Up to 500° 
Up to 600 Up to 500” 


1,500 1,000 


*These temperatures applicable for the majority of uses based on 
general service experience; under certain conditions materials are 
serviceable at higher temperatures cage corrosion, oxidation, or ma- 
terial service life are not prime considerations. The International Nickel 
Company, Inc., should be consulted on specific applications. 


**These materials should not be used above the recommended tem- 
peratures without consulting The International Nickel Company, Inc. 

*Total sulfur content not exceeding 15-20 grains per 100 cu ft of 
atmosphere. 

»Estimated. 


tightly enough to prevent some cave-in during bending, 
which results in a kinky bent tube. 


Fillers of Low-Melting Point 


First the inside of the tube is cleaned thoroughly 
and one of its ends is closed with a wooden or a rubber 
plug. The tubes are filled with a light oil of low sulfur 
content and drained out, leaving a residual oil film on 
the inside wall to keep the filler from “tinning” the 
tube’s inside diameter. When filling, the tubes should 
be held in a vertical position. After the tube has been 
filled with the molten filler, it should be immediately 
cooled with cold water. The preferred cooling pro- 
cedure is to plunge the tube while in upright position, 
into a circulating water tank until completely cooled. 
Should there be no quenching facilities, flush or hose 
the filled tube with cold water, starting from the bot- 
tom and working upwards. Rapid cooling, as described, 
is essential to obtain a cast structure in the filler alloy 
possessing cold ductility most suitable for bending. 

The filled tube is warmed to about 100F and is bent 
with slow uniform pressure over a forming block or 
in a conventional bending machine. After bending, the 
filler alloy is melted and run out of a tube by heating 
the filled tube in boiling water. Do not use a torch as 
a heating medium for melting the solidified filler ma- 
terial. Cerrobase can be melted by heating the tube 
in a hot oil bath held at about 325F. Use of a low- 
sulfur oil and removal of all traces of the oil from the 
tube’s surfaces are recommended. If an oil of question- 
able sulfur content is used, it is mandatory that every 
trace be removed. Upon complete removal of the filler, 
the tube is flushed out thoroughly with a solvent to 
remove all traces of the oil with which it was filled 
initially. Then the tubes are cleaned with a hot (180- 
200F), 10 to 20% solution of trisodium phosphate or 
sodium carbonate followed by thorough rinsing in 
water to remove any film of the solvent that might have 
remained. Then the tubes are cleaned with a hot alka- 
line solution (180-200F). This solution can be pre- 
pared by adding 10 to 20% of trisodium phosphate or 
sodium carbonate (washing soda) to water. All clean- 
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ing operations are to be followed by several water 
rinses to insure a clean surface. 

For cold bending, the tube may be filled with molten 
rosin or lead after first driving a wooden plug into the 
end. With lead, the tubes are first filled with an oil 
and the oil drained out as described. Tubes should be 
held as nearly vertical as possible when filling, and 
additional filler should be added to feed the shrinkage 
which develops upon solidification. Then a second 
wooden plug should be driven tightly against the filler | 
and the tube be allowed to cool fully before the bend 
is made. After bending is completed, the filler can be 
remelted with torches and emptied out. 

It is imperative that all traces of rosin or lead and 
oil used in conjunction with the lead filler be removed 
from inside the tube. Residue of rosin will be left in 
the tubes unless adequate cleaning is performed. Rosin 
residues may be thoroughly removed from the inside 
of tubes by soaking for a short period in a 25% con- 
centration of boiling caustic soda. Rosin may become 
a serious fire hazard if it becomes too hot during the 
melting. The heating must be kept under control and 
watched carefully after the rosin is completely melted 
to prevent boiling or flash point temperatures. 


Press Bending and Roll Bending 


Presses equipped with wing dies are preferred. Press 
bends can be made through an included angle of 120 
deg. Heavy wall tube such as iron pipe sizes and 
heavier is suitable for press bending to a mean radius 
of 6 times the tube diameter or greater without sup- 
port given to the I.D. of the tube. Tube of wall thick- 
ness not less than 5% of its O.D., supported with a 
filler material, can be bent to a mean radius of 3 times 
the tube’s diameter or greater, without the formation 
of wrinkles. 

Limitations for roll bending with three-roll benders 
follow in general those previously cited for press bend- 
ing. However, where 360 deg bends are to be made, 
the minimum mean radius of bend ought to be held to 
4 times the tube’s diameter. 

Hot bending should be avoided on thin wall tube, if 
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Sulfurous Atmospheres 
* a Temperature Below Temperature Above 
Sulfur-free Atmospheres 7 Which These Which These 
Material ASME Materials Cannot 
Code Be Used 
1,000 2,000 _—‘1,500” 1,000 650 
1/900 2,300 2,300 1,000 700 
Low carbon nickel... 1,200 1,900 2,300 2,300 1,000 700 
Inconel.................... 1,200 2,200 2,200 2,200 1,500 1,000 
| 
| 


Annealed Monel ¥% inch tube 

being formed into a return bend 

thot will be part of a heat 
exchanger. 


possible, because thin wall 
tube does not retain heat 
sufficiently long to give 
good results. Hot bending 
should be confined to sand- 
filled tube, 2-inch IPS and 
larger. Hot bends to mean 
radii as short as twice the 
tube’sdiameter can be made 
on sand-filled tubes 2 and 
2% inch IPS. On larger diameter pipe, the radius of 
bend must be increased. 

When hot bends must be made, cold - drawn, “as- 
drawn” tubing should be used to avoid excessive grain 
. growth due to heating. Cleanliness of tubes that are 
to be hot bent is essential. All oil, grease, paint, chalk 
and other foreign material should be removed from 
the O.D. and I.D. surfaces with a suitable solvent. Any 
residue of the cleaning solvent on the surfaces of the 
tube should be removed by dipping or flushing the tube 
in a hot (180-200F), 10 to 20% solution of trisodium 
phosphate or sodium carbonate, followed by water 
rinsing. 

Sand used as a filler for hot bending nickel and 
high-nickel alloy tubing must be sulfur-free or nearly 
so. Cases are on record where the use of sand, con- 
taining as low as 0.012% sulfur, embrittled the tubing 
at hot bending temperatures and rendered it useless, 
Washed and kiln-dried high-silica sand is suggested 
for hot bending the high-nickel materials. Residual 
sulfur may be burned out of sand by thinly spreading 
it on a plate or pan of heat-resisting alloy and expos- 
ing it to an oxidizing atmosphere at about 2,100F. 

The apparent suitability of a sand with regard to 
its embrittling effect on the high-nickel materials can 
be determined by intimately exposing a small sample 
of the nickel material in the sand at elevated temper- 
atures and making a bend test on the sample after it 
is cooled to room temperature. By bending the sample 
through 180 deg flat on itself and observing surface 
radius of the bend, sulfur embrittlement can be de- 
termined. If no minute surface cracks develop after 
bending, it is reasonable to assume that the sand is 


_ a suitable filler. 


This on-the-job check of the sand can be made by 
packing a thin gage piece of pure nickel in the ques- 
tionable sand. This sample, well surrounded by the 
sand, is then heated to about 2,000F for 10 minutes. 

The hot rectangular sample should then be quenched 
in a water-alcohol solution containing about 2% alcohol 
to prevent the formation of a tenacious, continuous 
film of oxide on its surface which will otherwise occur 
if the sample is air-cooled. The surface of the quenched 
sample will have a grayish film of partially reduced 
oxide which will make inspection of the appearance of 
the material over the radius of the bend more conven- 


ient than if it is air-cooled and contains an adherent, 
black oxide film. 

The tube is filled with sand after first plugging one 
end and tightly ramming in the fine sand that has 
been heated previously to drive out all moisture. The 
other end is plugged tightly. The filled tube is now 
ready for heating prior to hot bending. Thorough re- 
moval of all moisture from the sand is important be- 
fore hot bending; otherwise, steam formed during 
heating might develop a bursting pressure. 

Rod-heating furnaces, open front and back and fired 
with gas or oil from one or both ends, are commonly 
used for heating tube for hot bending. Sulfur-free 
fuels or fuels containing low amounts of sulfur are 
essential for heating nickel and the high-nickel alloys. 
Sulfur will embrittle these materials at elevated tem- 
peratures and render them useless. Sulfur-free natural 
gas is a very satisfactory fuel. Manufactured gas con- 
taining up to 15 grains total sulfur per 100 cu ft is 
known to be satisfactory; there are cases where man- 
ufactured gas contained upwards to 30 grains total 
sulfur per 100 cu ft and is found suitable. We consider 
this higher level of sulfur content to be marginal, how- 
ever, especially if heating time is extended and the 
material is nickel rather than a high-nickel alloy. Fuel 
oil used for heating the high-nickel materials should 
never contain more than 0.5% sulfur; light distillates 
Grades 1 and 2 fuel oils (ASTM Specification D-396- 
39T, Fuel Oils) are suitable. 

The following heating procedure is recommended: 

Heat the tube as rapidly as possible, consistent with 
uniformity, without soaking. Keep the burner setting 
of the furnace on the reducing side, i.e., adjust to 
maintain at least 1 to 2% carbon monoxide in the com- 
bustion products. Do not permit the flames to impinge 
on the tube. Support the tube above the hearth of the 
furnace, rotating the tube frequently as it is heated. 
The best temperature range for hot bending nickel and 
Inconel is 2,250 to 1,900F, and for Monel 2,150 to 
1,850F. If the furnace design does not permit keeping 
the wooden plugs out of the fire, that is, if the bending 
must be done very near the end, then a disc, preferably 
of the same composition as the tube, can be welded in 
to confine the sand. An extra allowance of %4 to % 
inch in length should be kept closed at each end by 
welding to provide for disc removal. 
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Heating the Small Rural School 


EDWIN M. TARNOFF 


Manager, Thermobloc Division, Prat-Daniel Corp., 
East Port Chester, Conn. 


There are still a large number of one-room schools 
in use in the United States. They present heating 
problems far different from the multi-room schools. 


HEN clanging school bells summon young Amer- 

ica to its daily joust with the three R’s, a sur- 
prisingly large number of students report to one-room 
schools. The Research Division of the National 
Education Association is authority for the statement 
that in 1948 (the last time a count was made) there 
were more than 75,000 one-room shools in the United 
States. In rural sections of the country the one-room 
school is still being used, although it is often ex- 
panded to the two- or three-room school. Indications 
are that it will continue to be used for a good many 
years to come. 

Heating such schools has always presented a problem, 
for they are usually built in areas where the population 
is spread thin, and where money for schools is def- 
initely limited. A central heating system for some of 
these schools is considered too costly; therefore, the 
conventional cast iron, pot-bellied stove is generally 
used. 

Until recent years, the country schoolhouse de- 
pended on a cast iron, pot-bellied stove, or even some 


Fig. 1. This direct-fired heater 
replaces the traditional pot-bel- 
lied stove in a one-room school. 
Installation of heater resulted 
in more uniform temperatures 
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jerry-built device. Developments in floor mounted and 
ceiling suspended direct-fired, warm air heating sys- 
tems has resulted in their use in such schools. 

Direct-fired equipment has been used either as a 
space heater with the unit placed in the room or rooms 
to be heated, or installed with a minimum of duct 
work. There are several space heaters that are eco- 
nomical in heating one-room schools. Others, where 
ingenuity is used in positioning, can readily be used 
as a central heating plant, with duct take-offs to the 
various rooms. 


Use of Direct-Fired Heater 

A direct-fired space heater need heat only the build- 
ing during portions of the day when school is in 
session. In the morning, the heater can be turned on 
by raising the thermostat to the desired temperature, 
and it can be turned down when the school session 
ends. It pays an extra dividend in communities where 
the schoolhouse doubles as a social center. 

A good example of this type of installation is illus- 
trated in Fig. 1 and 2, which show the interior and 
exterior of a small schoolhouse in southern Illinois. 
This structure contains but one room which occupies 
the entire building space. Lavatory facilities are of 
the Chic Sales vintage and are in the outhouse at the 


. 
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Fig. 2. A 50-year-old one-room school structure which 
has its counterpart in many areas. 


right of Fig. 2. A coal-fired pot-bellied stove, used 
for many years, never furnished satisfactory heat, for 
room temperatures were far from uniform. The stove 
itself was a distinct fire hazard. Installation of a 
forced warm air, direct-fired heater resulted in im- 
proved heating. Temperatures throughout the room 
were uniform. Since the unit was automatic ~ opera- 
tion, janitor service was not needed. 

In some parts of the country, it is common practice 
to relocate the school each year to insure an equitable 
distribution of the distance each student must travel. 
While one year the school may be just down the road 
from a student’s house, the next year, it may be across 
the county. If the schoolhouse is to be relocated year 
by year, a direct-fired space heater can be moved 
conveniently to the new location. Basic parts are in- 
stalled in each of several buildings, and removal of 


the heaters themselves presents no problem or serious 
inconvenience. 

Another type of school in common use today is one 
that contains from two to five rooms. For these struc- 
tures, space heaters may be used as full-ducted or 
partial-ducted installations. A partial-ducted instal- 
lation has many advantages, of which probably, the 
greatest is the fact that no separate boiler or furnace 
room is needed. This space heater is merely installed 
in one of the classrooms, or even the office, and ducts 
are run to rooms where heat is needed. 


Low Noise Level is Necessary 


This type of installation had to await the develop- 
ment of a reasonably large capacity, direct-fired space 
heater which would operate at a sufficiently low noise 
level to permit operation of the unit within a class- 
room without disturbing students in the room. 

These units, which utilize slow speed multivane type 
centrifugal fans for air circulation, operate at an 
extremely low noise level. By locating the unit as close 
to the center of the building as possible, and utilizing 
wall or door return grilles, it is not necessary, in many 
cases, to utilize return ducts. Where it is not possible 
to locate the unit at a central point, it becomes neces- 
sary to use return air ducts. This increases instal- 
lation costs. However, in general, return ducts have 
not been found necessary. 

The direct-fired forced warm-air unit heater as a 
full-ducted installation for school buildings has the 
advantage of being suitable for ventilation as well as 
for heating. A comparison of estimates submitted for 
heating typical small multi-room school buildings by 
forced warm-air, direct-fired heaters, and those sub- 
mitted for the installation of circulating hot water 
and steam heating systems shows the warm-air system 
to be considerably less in cost. 


Production of Titanium Increased 


Many years ago when electrolytic production of 
aluminum was started, the metal was selling at $5 a 
pound. Today, titanium is selling at that price, al- 
though it is hoped that through increased production, 
that the cost will be reduced sharply. 

Last April, du Pont placed into production a plant 
with a capacity of 600 tons a year, and it is expected 
that this plant will reach its full production some time 
in 1952. Two special furnaces were designed for melt- 
ing the sponge metal into ingots. The design of these 
furnaces is available, for the company’s primary in- 
terest in titanium lies in the production of the basic 
metal rather than in fabrication. 

Ingots up to 650 pounds are now being cast. Six 
new furnaces are under construction or in operation 
in the metals industry, and the casting of ingots as 
large as 1,000 Ib has been reported. Once titanium is 
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in ingot form, it is easily handled. A number of com- 
panies have already had successful experiences with 
titanium pieces, such as a variety of sizeable semi- 
fabricated pieces, including sheets, strips, wire, rods, 
tube and forgings. 

Defense requirements have brought about new uses 
for the metal. For example, it holds much hope by the 
Air Force. It is much stronger than aluminum alloys 
and can operate at higher temperatures. It is only 
about half as heavy as steel alloys, and titanium alloys 
rank with steel alloys in strength. It also compares 
with stainless steel in corrosion resistance. In contact 
with salt water, it is said to perform better than al- 
most all other metals and alloys. 

Even though production of this metal is slow, one 
must remember that it was comparatively recent that 
the industry emerged from the pilot plant stage. 
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Specific air conditions must be maintained in some 
food industries for quality control and satisfactory 
manufacturing operations. This article covers con- 
trolled air conditions in some of the many food 
industries, 


ONTROLLED air conditions are important in the 

preparation and processing of many foods com- 
monly used. For example, controlled atmosphere is 
important in the drying of macaroni and spaghetti. 
Such highly hygroscopic powders as dried lemon and 
soluble coffee must be carefully packaged so that mois- 
ture will not be drawn from the surrounding air. Each 
of the many processed meats seems to have special 
requirements of temperature and humidity for the 
promotion of quality. 

A few of the food processing fields are covered in 
this article to provide air conditioning and refrigera- 
tion engineers with the air conditioning design condi- 
tions found best for the processes involved and the 
comfort of the workers engaged in delivering the 
completed product in such plants. 


Bakery Products 


Heat generated in the dough mixers used in bakeries 
will cause burning unless the mixer is cooled by chilled 
air or brine at 33-38F. 

In fermentation rooms, air conditions should be held 
at 78-80F and 75% R. H. Temperatures below 80F 
will reduce yeast cell development. It is important that 
a relative humidity of 75% be maintained to prevent 
absorption or release of moisture by the dough. High 
relative humidity will cause slimy dough and stickiness 
when handled. Air of low relative humidity will cause 
crustiness, prevent the release of gas, and will form 
blow holes and lumps. Air must be so distributed to 
the fermentation room that drafts, cold spots and 
overheated areas are eliminated. 

For proofing, the usual satisfactory condition is 90F 
and 85% R. H. Loss of product weight can be pre- 
vented by cooling for 80 to 120 minutes at a temper- 
ature of 70 to 75F and 65% R. H. 

While best storage conditions for flour is 78F and 
715% R. H., a humidity of 138% is best for the matur- 
ing or aging period. Malt, yeast and shortening is 
best stored at 40F, while the waxed paper for wrap- 
ping should be held in stock at 50-60F. 


Beer and Ale 


One brewer blows air through coils of cold brine 
and the cooled air is then delivered to the front of 
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Air Conditioning Design Data 
for F'ood Industries 
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aging and fermenting tanks to maintain temperatures 
as low as 32F. An air cooling system is used in prefer- 
ence to a system of circulating cooled brine to eliminate 
the inconvenience that results from frost accumulation 
on pipe and blower type evaporators. In areas where 
the aging and fermenting tanks are located, water is 
used for washing floors and tanks. As a result, with 
a direct expansion system of air conditioning, consid- 
erable frost would accumulate. The air cooling system 
succeeds in bringing down relative humidity although 
no attempt is made to control this moisture to a definite 
range. 


Butter Processing 

Desirable air conditions for butter processing ranges > 
from a minimum of 65F and 35% R. H. in winter to 
75F and 50% R. H. in summer. 

These conditions are in the range of normal comfo: 
for people working at machines and also within th 
range necessary to maintain the quality, body and 
texture of the product. Although it is possible to ex- 
ceed 50% R. H., excessive condensation will result in} 
some of the packaging machines, and a contaminating” — 
influence may be promoted. ‘ 


Chocolate 


In producing fine ground chocolate, a supply of cool- © 
ing water is important to counteract the heat pro-7 © 
duced by friction during grinding. For a 50 hp motor, | 

about 20 gpm cooling water at 35F is required in an 
80F room. Where the room temperature is above 80F, 
add about 5 gpm to this amount. Water should not be 
colder than 55F nor warmer than 75F to keep the 
rolls at the proper temperature. Should the rolls be 
too cold, they will shrink in size so that some of the 
chocolate will pass through the rolls without refining. 


If the rolls run too warm, the metal will expand and ~~. 


the rolls will become too tight, resulting in crystalliza- 


tion of the sugar content, followed by scorching of the | 


chocolate. 


Chocolate Candy 


For cooling chocolates, there should be little temper- 
ature differential between the temperature of the 
candy and the air in the cooling tunnel. If the tem-: 
perature is held below 40F, the chocolate may become 
discolored due to moisture condensing from the 
warmer air. Air flow should be calculated to prevent. 
more than a 10F rise between the entering air and the 
outlet air. Best results are produced where the direc- 
tion of air flow is opposite the candy travel; when the 
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TABLE 1—AIR CONDITIONS MAINTAINED a THE DRYING OF 


MACARONI AND SPAGHETT' 


ity control, a moisture content of 
about 11% is desirable, corresponding 


to an equilibrium condition of 50% 


Product R.H. Therefore, in the packaging 
\ room, and in the storage rooms, a 
Long Goods, as = Short Goods, as hasnt paca nc relative humidity of 50% should be 
Macaroni and - | Macaroni — tin- muous tel t too 

Stage of Drying 7 : Drvi maintained. Unfortunately, no 
many macaroni plants make any at- 
Dry Bulb, | Wet Bulb, | Dry Bulb, | Wet Bulb,| Dry Bulb, | Wet Bulb, tempt to control humidity in the 

F F F F F F packaging rooms. 

Another reason why humidity 
Preliminary 90 80 100 85 90 82 should be maintained in packaging 
Mid-period 90 84 95 87 100 88 rooms is that the cellophane and 
End 85 73 90 78 100 88 cardboard cartons are easier to 


handle and stand up better. 


warmer air strikes the warmest candy as it enters the 
cooler, the finish of the chocolate is improved. 


Crackers and Biscuits 


One manufacturer of crackers and biscuits has found 
it helpful to keep the packaging department temper- 
ature at 70-72F, with the relative humidity from 
50-53%. Not only do these air conditions maintain 
the products in a fresh and palatable condition, but 
they produce comfort for the workers. 


Hygroscopic Material 

Substances as hygroscopic as dried molasses, or 
dried orange and lemon powders must be handled and 
packaged in atmospheres not exceeding 20% R. H. 
Soluble coffee should be packed and handled in atmos- 
pheres containing not over 30% R. H. 


Macaroni and Spaghetti 


The control of air conditions in the macaroni indus- 
try is a very important phase of production. Drying 
of both long macaroni and spaghetti is carried on nor- 
mally in enclosed rooms and requires from 30 to 96 
hours per batch, depending on the degree of control 
exercised. For the shorter drying rates, a very close 
control is required and the control temperatures are 
held constant throughout the drying process. For 
example, see Table 1, which gives both dry bulb and 
wet bulb temperatures for three products. 

Macaroni, spaghetti and noodles are hygroscopic ma- 
terials and will pick up or lose moisture, depending on 
the moisture content of the surrounding air. For qual- 


TABLE 2—AIR CONDITIONS FOR MEAT PROCESSING. 


Temperature, Retative 
Drying room for dry sausage 53-54 72-73 
Bacon slicing and packaging 55 60* 
Beef holding cooler 33-34 85 
Fresh pork cooler 34-38 85 
Sausage wrapping 55 60* 
Hog chilling—final temperature 28 85 


In the manufacturing area where 
the semolina flour and water are mixed, and the 
macaroni is extruded, it is important to keep this 
room warm and relatively humid—somewhere between 
45 and 55% R.H. 

(Continued on page 125) 


TABLE 3—AIR CONDITIONS IN MEAT PACKING PLANTS*. 


| 
| Temperature, Relative 
Beef 
Chill 30-32 85-90 
Curing 36-38 85-90 
Car Shipping 33-35 84-87 
Aging 33-35 85-87 
Boning 40-45 80-85 
Cutting 33-36 80-85 
Chilling 10-28 80-85 
Molding 32-34 80-85 
Slicing 50-55 50-55 
Calf cooler 34-36 85-90 
Cooked ham cooler 35-40 80-85 
Canned ham cooler 32-38 75-80 
Canning meats chill 20-38 75-80 
Dried beef cooler 36-38 60-65 
Dry salt curing cellar 36-38 85-90 
Chill 28-32 85-90 
Cutting 50-60 60-70 
Cuts grading 45-50 60-75 
Lard 
Shipping of shortening 48-50 65-70 
Packaging 50-55 60-65 
Leak-lard cooler 28-30 80-85 
Loading dock—shipping 40-45 65-70 
Offal cooler 33-35 85-90 
Oleo shipping 48-50 65-70 
igs feet, curing 40-45 85-90 
Pork cuts _ 26-30 80-85 
Meat curing 38-40 80-85 
Stuffing 55-60 65-70 
Grinding 40-45 80-85 
usage, 
Manufacture 55-60 65-70 
Packaging cooler 40-45 80-85 
Grinding 40-45 80-85 
Stuffing 55-60 65-70 
Pre-chill 38-40 80-85 
Packaging 40-45. 80-85 
Sheep-lamb chill 34-36 85-90 
Smoked meats wrapping and 
shipping 60-65 60-70 
Veal chilling 34-36 85-90 


*Steps are being taken to reduce this to 40% R. H. 


*From the 1950-51 Meat Packers Guide. 
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HIGH TEMPERATURE 


WATER SYSTEM 
rT, W. REYNOLDS} 


Ease of control, economy of operation, adapt- 
ability, and simplicity are characteristics 
claimed for heating and process systems 
circulating water at temperatures up to 450F 


T. W. REYNOLDS 


The High Temperature Water 
System 


T. W. REYNOLDS 


While the high temperature water system in its 
present form was used many years ago in this 
country, especially in connection with special pro- 
cess work where most accurate control was required, 
its wider application has been mainly throughout 
Europe, particularly in England. For the basis of 
much of the following discussion, the author is in- 
debted to E. A. Pearce, British consulting engineer, 
whose extensive writings on the subject have been 
published in England and are credited in appended 
references. Simplicity, economy, :.nd controllability 
are three of the many features recommending this 
interesting type of system to closer attention by 
American engineers. 


HIGH temperature water system in its simplest 

form, as shown in Fig. 1, is not much different 
in arrangement from the familiar pump-circulated, low 
temperature, hot water heating 3ystem. More compli- 
cated high temperature systems; however, may appear, 
at first glance, rather involved in operation and to need 
more care in design than seems economical. Actually, 
they appear so only because the system is not yet fa- 
miliar to most of us in this country. Any complications, 
if such they may be called, are worth enduring for the 
results achieved. 

The main difference between the two systems (other 
than that of water temperature) is the addition of a 
so-called mixing connection. Although this connection 
is the most important feature from the standpoint of 
control, it is merely a by-pass of the return around the 
boiler directly ‘to the flow at the pump. 

A second difference is the substitution of a steam 
boiler for a hot water boiler. This substitution is made 
because of the high pressure to be maintained and 
because the steam boiler contains steam emulsion in 
the waterways. Another important reason for the sub- 
stitution is to provide a steam space for expansion of 
the hot water, not for the supply of steam to the sys- 
tem. The steam space is actually a substitute for the 
usual expansion tank. 

The pressure on the system is always greater than 
that at which water would boil at the flow temperature. 
Water temperatures up to 450F are possible. At lower 
temperatures, say up to 250F, a steam boiler is not 
always necessary; for example, not where there is a 
separate expansion vessel into which compressed air 
is injected. A water boiler can be used up to 250F 
if it has expansion space and if care is taken to see 
that steam cannot form and collect in waterways, espe- 
cially in cast iron boilers. 

The final difference is in operation of the high tem- 
perature system at high pressures (usually 120 to 250 
psig) to obtain temperatures so high (350F to 405F, 


respectively) that temperature drops between flow and 
return may range from a few degrees up to 100 or 
even 150 degrees. This wide range permits precise 
contro; and regulaton according to plant. demand; and, 
incidentally, enables a small pipe to deliver a great 
deal of heat. 

All or any proportion of the return water may be 
diverted at the will of the operator, either to the boiler 
or around the boiler through the mixing connection 
to the pump for recirculation back to the system, in 
the same way air is recirculated in an air conditioning 
system. The great temperature drops allowable be- 
tween flow and return permit mixing of the high tem- 
perature flow water from the boiler with the relatively 
much lower temperature of the return. Thus, any 
temperature desired to suit changing conditions may 
be obtained for the system as a whole with a single 
mixing connection, as in Fig. 1; or any number of dif- 
ferent temperatures may be obtained at the same time, 
as in Fig. 2, to serve requirements for space heating 
and the several processes demanding different tem- 
peratures. This can be done simply by relocating the 
mixing connection from the boiler at the main return 
(Fig. 1) to the common return pipe header (Fig. 2) 
and then mixing by way of flow valves 2 and mixing 
valves 3. 


Small Bore Systems Formerly Used 


As a rule, high temperature water is referred to as 
high pressure hot water, but a better nomenclature is 
high temperature water, since water can be increased 
in pressure without an increase in temperature. 

Systems no longer used, formerly known as high 
pressure hot water systems, were in vogue many years 
ago, particularly for special process work. These had 
their limitations. The Perkins system (Fig. 3), for 
example, which originated in Britain in 1845 and con- 
tained water at temperatures of from 300F to 600F, 
comprised an endless circuit of pipe (13/16-inch bore 
and % inch thick) with part of the circuit (about 10 


Heating 


Fig. 1. Simple high temperature water system. 
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Fig. 2. Flexibility of the system. 


to 15%) within a brick furnace. Since the pipe was 
of small size, it lost heat so rapidly that a 500-ft circuit 
became the limit; hence a number of 500-ft circuits 
had to be used (two such circuits, with coils within the 
furnace, being shown in Fig. 3). So the Perkins sys- 
tem had its day and went its way. 


General Advantages 

Since about 1909, there has been many « high tem- 
perature water system constructed and still working 
with nothing but the simplified central equipment 
shown in Fig. 1. Further additions to suit circum- 
stances have been made, but before taking up the de- 
tailed workings of both the simple and more compli- 
cated high temperature water systems, let’s consider 
the advantages of the system. 

First, the generalized statement may be made that 
a high temperature water system has most of the 
advantages of a properly designed and installed high 
pressure steam system, yet without many of the dis- 
advantages of a steam system. 

Both the flow and return of high temperature water 
can be run up or down and at various levels to suit 
physical conditions of structures and contours of the 
ground between structures without bothersome prob- 
lems in trapping, lifting, condensate collecting, or extra 

_pumping capacity. Both initial installation and sub- 
sequent extensions of an existing system are thus 
greatly simplified. 

No steam traps or pressure reducing valves are re- 
quired. Nor is any remote, heavy-duty condensate 
pump required to force condensate back to the boiler 
against such large pressure differences as exist in 
steam systems. In the case of high temperature water, 
distance offers no special limitations. Pressure drop, 
within wide limits, has no direct effect on temperature 
or state of high temperature water, hence noise and 
water hammer are not a problem in long runs. 

Since the requirement of several different tempera- 
tures can be met in a high temperature water system 
without pressure changing devices or other complica- 
tions, there is a resulting economy not only in the cost 


of original specialties but in the greatly reduced in- 
spection and maintenance program. 

A further economy is realized in high temperature 
water systems because of the slow rate of corrosion 
and erosion in a closed, recirculating water system. 
Make-up water, with its corroding oxygen, scale form- 
ing chemicals, and costly treatment, is reduced to a 
minimum so that boilers and piping both remain ‘in 
service over long periods of time without shut-down 
for cleaning and repairing. 

Other advantages of high temperature water are: 
Less erratic firing, due to heat storage in the water 
of the system; economy in fuel (usually 25%); re- 
duction in cost of erection and maintenance; precise 
control obtained as required for processes; and the 
use of lighter pipe due to the absence of corrosion and 
erosion. Convenient utilization of waste heat and 
exhaust steam to produce high temperature water pro- 
vides still other advantages. 

For all the given reasons, a high temperature water 
system has great advantages even for small plants. 
Its advantages, however, become greatest and most 
attractive only when used for large industrial plants 
where the heat load is, say, 20,000,000 Btu per hr. 
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Fig. 3. Former small bore system. 
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Precise Control! More Easily Obtained 


In a high temperature water system the control of 
temperature is precise and centralized. Several dif- 
ferent temperatures can be carried at the same time 
by a simple mixing arrangement, as previously de- 
scribed. Temperature, pressure, and pressure drop 
are each controlled without change of state of the 
medium and without the inaccuracies induced by con- 
densation, throttling, water logging, or other diffi- 
culties inherent in the nature of steam. High tem- 
perature water regulates easily and accurately, be- 
cause regulation depends only upon the sensible heat 
available in the quantity of water allowed to pass 
through the heater. 


Comparative Heat Storage —Steam vs. Water 


In a high temperature water system there is no 
need for either permanent or occasional change of 
boiler pressure to suit changing conditions. Even 
distribution is maintained throughout the system re- 
gardless of fluctuations in either boiler pressure or 
load. This is so largely because of the heat stored 
within the plant and system. There is then much less 
need to draw directly upon the boiler for heat at pe- 
riods of sudden peak demand on the system. Should 
there be such a need in certain cases for special pro- 
cesses, it can easily be satisfied and smoothed out by 
adding a heat storage accumulator. Heat storage 
makes for smooth and easy working and the maximum 
of economy in both operation and maintenance. 

A good example of comparative heat storage is to 
consider equal volumes in a high pressure steam sys- 
tem and a high temperature water system, both at 
120 psi. Of course, in practice, the volumes of two 
comparable systems might not be exactly the same 
due to the difference in pipe sizes. The high tem- 
perature water system might have 5-inch or 4-inch 
mains, depending upon whether the temperature drop 
was 100 or 200 degrees, whereas a comparable high 
pressure steam system would have a 5-inch supply and 
only a 4-inch return. However, the nature of the ex- 
ample which follows justifies the use of equal volumes. 

Proceeding, we find that each cubic foot of the sat- 
urated steam when condensing at the given pressure 
and subsequently cooling to, say, 190F would liberate 
about 300 Btu, while the same volume and pressure of 
high temperature water cooled to the same degree 
would liberate 6500 Btu per cu ft (assuming a reason- 
able mean water temperature of 300F). Thus, at the 
given commonly used pressure, each cubic foot of high 
temperature water holds over 21 times as much heat 
as an equal volume of steam. In reality, the water 
system contains a much larger proportion of available 
heat because the comparison was made with a steam 
system which, of course, has no steam either in the 
return or the water space of the boiler. In a water 
system, both of these spaces contain the vast amount 
of heat available in high temperature water. 


Ease of Control Over a Wide Range 


An example of the ease with which the temperature 
of the water can be varied over a wide range to suit 


requirements without change of boiler pressure is in 
the operation of a certain plant where the system 
rambles over a site of 22 acres. This system is de- 
signed to operate at 120 psi and the minimum allow- 
able steam pressure for the processes is just half of 
this design pressure. The maximum heating load is 
30,000,000 Btu per hour and the process load is about 
2,500 Ib of steam per hour. 

With all in operation at the pressure required, the 
temperature of the water leaving this central plant 
has been changed from 316F to 230F, then back to 
325F, all in 30 minutes. These figures are not usual 
requirements, but are given to illustrate extreme pos- 
sibilities and the ease with which water can be deliv- 
ered at a relatively low temperature, once the work- 
shops have become warm. Adjustments, of course, can 
be manual or automatic with the rate of adjustment 
prolonged as desired. 

Before passing on, it is well to point out that the 
temperature of flow water has downward limitations 
advisable in some cases. For example, the temperature 
of water at unit heaters must be sufficiently high to 
prevent discharge of air at uncomfortably low temper- 
atures, even while the space may be reasonably warm 
as shown by a thermometer. 

Steam heating by injection in dye vats is a good 
example of bad control. Such vats are usually required 
to be held at 212F, and, with steam, it is not possible 
to prevent the vats from giving off a continuous waste 
of vapor and a nuisance of fog, while making certain 
that the correct temperature is reached. With high 
temperature water, it is possible to maintain exactly 
just below vaporizing temperature which is still suffi- 
cient for process. 


Water Make-Up and Treatment 


In a high pressure steam plant, any of the steam 
which flashes and goes to the atmosphere or is not 
returned for various reasons, any leakage, and any 
evaporation and overflow at the hot well (particularly 
when starting up or when the plant is not properly 
handled) are all a definite loss of heat and water which 
must be made up by heating and supplying an equal 
amount of cold entering water. In a high temperature 
water system the return water contains all of the un- 
used heat, and the difference in the heat carried by the 
flow and return is almost entirely expended in useful 
work, whereas the actual loss of heat in a high pres- | 
sure steam system is often 25% or more, although 
theoretically it may be computed as only 15%. The 
boiler feed pump in a high temperature water system 
is usually electrically driven so that the use of steam 
and corresponding make-up is here again avoided. 
Sometimes a stand-by steam pump is installed, but this 
is only a stand-by. 

Loss of heat is one thing; loss of water another; for 
water loss produces evils in addition to the cost of 
make-up itself. Leakage in a high temperature water 
system is not substantial. For example, a 90,000 gallon 
installation required but one quarter of one per cent 
of the make-up required for an equivalent steam plant, 
and this figure even included the annual refill. Com- 
pare this with any good high pressure steam system 
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where the make-up water is often 5% of the rated 
boiler evaporation. 

When all is considered, water treatment is found to be 
unnecessary even on very large high temperature water 
plants, unless, of course, steam is withdrawn from 
such a water plant. Due to the extremely small amount 
of make-up water normally used, the necessity for 
blowing down of the boiler is quite infrequent. This, 
again, reduces the amoint of make-up required. On 
the other hand, water treatment to make up for occa- 
sional or continuous blowdown is a necessary part of 
a high pressure steam plant. Water treatment pre- 
serves the steam boiler, keeps valve spindles moving 
freely without incrustations and leakage and definitely 
requires a substantial make-up. 


Reduction of Plant Size 


All of these savings (lessened make-up, infrequent 
blowdown, better control, and the other things item- 


ized, together with increased efficiency of internal’ 


boiler surfaces kept free from scale) save fuel and 
greatly reduce the size of boiler plant otherwise re- 
quired. Still another factor not included in the fore- 
going is the improvement of heat transfer within the 
boiler due to the large amount of water passed through 
the boiler at a relatively low average temperature. 
Furthermore, it is estimated that a high pressure 
steam boiler plant must be 25% larger, just for rapid 
recuperation while heating up and taking care of fluc- 
tuating loads. All this can be met by a much smaller 
boiler plant in a high temperature water system simply 
by the heat accumulated in the system. 

The small amount of make-up required in high tem- 
perature water systems may eliminate any need for a 
boiler feed pump in small plants, but in any event the 
pump is small compared to that in a high pressure 
steam system where all of the condensate is returned 
through this pump. In a high temperature water sys- 
tem, whether boiler feed is by pump or simple steam 
injector, all that is necessary is that the small amount 
of make-up enter through the feed check valve of the 
boiler, the same as in any steam raising boiler. 

Everything else is also simple, since there are few 
working parts. Boiler trim need only be in accord with 
accepted steam boiler practice, except for the gage 
glass which often has to be longer than usual to show 
expansion of water content. 


Operation and Working Pressure 

Whenever it is desired that the flow water go to 
the system at its maximum temperature (350F at 
120 psi), return and flow valves 1 and 2 (Fig. 1) are 
opened wide and mixing valve 3 closed. Then, as the 
system requires cooler water, mixing valve 3 is gradu- 
ally opened. Should this valve when fully opened fail 
to give cool enough water, then flow valve 2 should be 
gradually closed, even fully closed for short periods 
if found necessary. Note that closing valve 2 will 
completely remove the load from the boiler, so that 
firing rate must be controlled accordingly either auto- 
matically or otherwise. Rapid manipulation of the 
valves alters the boiler load, so care must be taken that 


valve settings are not changed more rapidly than the 
boiler and fire control can respond. 

On large installations, it may be more economical, 
both in first cost and in operation, to operate at a 
pressure of 250 psi, thus making it possible to use a 
large temperature drop with consequently smaller 
mains. High pressures are also necessary in some 
cases because of a particular process requiring either 
steam or hot water. On the other hand, any pressure 
above the usual 120 psi requires very expensive valves 
and fittings. Boilers also become more expensive and 
certain makes of unit heaters cannot then be obtained 
in the standard type. 

If a system has been designed to operate at, say, 
350F, transformation to lower temperatures of steam 
or water may still be made at any point of the dis- 
tribution system (as may be locally required), simply 
by the use of heat exchangers or other means. For 
example, a group of industrial buildings may have 
water at 350F for the work areas while the offices use 
water at 180F because of the use of cast iron radiators, 
or only 120F because of embedded panels. The kitchen 
may even be provided with low pressure steam for 
cooking purposes merely by the installation of a local 
heat exchanger. 


Temperature Drop 


Since the high temperature water system possesses 
the advantage of flexibility in working pressures, tem- 
peratures and temperature drops to suit conditions or 
installations, it is not advisable to eliminate this ad- 
vantage by standardizing pressure or temperature 
conditions. Temperature requirements, hence pres- 
sures, may be the deciding factor. Temperatures may 
have to be suitable for the platen of a press, local 
steam transformer, or special drying oven, or again 
the main requirement may be pressures suitable for 
steam service from the same boiler to a steam engine. 
With each installation, the engineer must just do a 
lot of thinking and as much computation to find the 
right answer for the particular installation. 

Temperature drop affects the cost of insulation, pip- 
ing, valves and their erection to a much greater extent 
as the installation becomes large. For a delivery of 
only 600,000 Btu per hr, a 2-inch pipe is required for 
a 50-degree drop and a 1%-inch pipe for a 150-degree 
drop, assuming the same friction loss in each. On the 
other hand, multiply this load by 100, and the cor- 
respondingly required pipe bore will be reduced from 
10% inches to 7 inches for the same increase in tem- 
perature drop. 

Savings go farther than first cost alone, for smaller 
pipes emit less heat and there is less water to circulate 
as the temperature drop increases. However, these 
factors are of no moment for smaller systems, as exem- 
plified in the foregoing paragraph. Hence, for such 
systems, a drop of 50 degrees will be sufficient and this 
will allow a correspondingly lower boiler pressure to 
be used. 

More expensive valves and fittings are required 
where the boiler pressure exceeds 120 or, say, 150 psi. 
Higher pressures and temperature drops also require 
more expensive boilers, trim and auxiliaries, and heat- 
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Fig. 4. The high temperature water system serving many things. 


ers may have to be specially designed. Still the 
additional cost of all these items because of high pres- 
sure is very much less than the savings by high tem- 
perature drop, providing the installation is a large 
one. As a consequence, for the larger installations, 
drops of 100 to 150 degrees are often used. For large 
installations, even where some special apparatus re- 
quires a smal] temperature drop, the balance of the 
system can still be operated with a much larger tem- 
perature drop. 

With a boiler pressure of 120 psi it is quite common 
to use an over-all drop of about 80 degres and a drop 
across the heaters of 60 degrees. One system erected 
in 1913 had a flow temperature of 275F and a return 
temperature of 160F; quite a drop for such a com- 
paratively low initial temperature. The result was a 
great saving in piping and other items mentioned, 
especially so because the building served was half a 
mile distant from the power station. 

Needless to say, combining heating and power gen- 
eration offers possibilities in the heating of water by 
the exhaust from generator turbines. In such in- 
stallations, heat accumulators can tide over peak de- 
mands. Ingenuity. can be applied in many ways to 
design in such cases. To accommodate demand for 
electrical output, there may be two sets of distribution 
flow mains, one at high temperature for process work, 
the other at a much lower temperature for space heat- 
ing. There may be two separate returns, or just one 
common return. Different temperatures for different 
equipment can then be supplied by heat exchange or 
by mixture from the two flow mains. 

Fig. 2 illustrates a typical and actual high tempera- 
ture water system. This system is just as simple as 
the one shown in Fig. 1. The real difference is that 
there is more of it. Since there are two boilers they 
are equalized by the cross connection shown. This 
connection should maintain static conditions, hence it 
must be of ample size and have no steam supply 
branches taken from it. 

The two pumps on the right (Fig. 2) are used for 
space heating. One of these pumps is a stand-by. 
Either pump takes water from the common flow main 
through valve 2, or the common heating and process 
return header through mixing valve 3, or from both 
in any proportion desired. The remaining pair of 
pumps operate in a similar manner, but for process. 


Several circuits are shown for the returns. Multiple 
circuits permit convenient control by valves at the 
central plant and help keep down pipe sizes; but a 
common return main can be used if desired. 

A few of the many uses to which high temperature 
water can be put to advantage are also shown in Fig. 4. 
The flow from the boiler is split to supply two groups 
of hot water equipment, each group with its own pump. 
One pump takes care of process equipment at constant 
high temperature, while the other is used for space 
heating with the temperature of water varied in con- 
formance with the weather. The only thing common 
to both distribution systems is the single return main. 

High temperature water and the flue gases are not 
far apart in temperature, hence the use of an econo- 
mizer is seldom justified; but with a heat accumulator 
in the return piping at the boiler, the return water 
temperature is so reduced that an economizer (Fig. 4) 
can be used. Reduction of return water temperature 
by the accumulator also allows the maximum tempera- 
ture range of adjustment at the mixing connection. 
Load fluctuations are also smoothed out by the storage 
of heat in the accumulator. For example, some power 
plants store 400,000,000 Btu in heat accumulators, thus 
avoiding the necessity for added heat generation dur- 
ing peaks. 

Heat transformers or exchangers are shown in 
Fig. 4, but are not necessary if the equipment can take 
high pressure, because heat control can be obtained 
through a mixing connection. 


The Mixing Connection 

At times, and depending upon the particular in- 
stallation, it may be desirable to pass all of the water 
through the mixing connection. Such may be the case, 
for example, when starting up and again when cooling 
down, particularly so if it is desired to use much of 
the heat accumulated in the system before the plant 
is shut down. To obtain these benefits in full, the 
mixing connection must be able to handle all of the 
water with a frictional resistance but slightly more 
than the resistance of the alternate route through the 
boiler. Resistance of valves and fittings should also 
be computed for both routes. 

This calls for careful sizing of the mixing connec- 
tion, particularly where the conditions are as shown 
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in Fig. 2. Here the mixing connections are rather 
close to the pump suctions and are rather short, whereas 
the circuit from collecting headers and back again to 
the suction headers is rather long. If, then, the mix- 
ing connections are sized too large, water is apt to 
short circuit through the line of least resistance, by- 
passing the boiler flow water much more than desired 
even though the mixing valves are nearly closed. Very 
little regulation would then be left for temperature 
adjustment. However, with correct sizing, only a half 
turn of the wheel on mixing valve 3 or flow valve 2 
(according to which is in use at the time) will be 
noticeable as temperature change on the thermometer. 

Thermometers should be fitted to the flow from the 
boiler, the common return header and the distribution 
header. These should be positioned for convenient 
observation when mixing adjustments are being made 
and should be of a type quickly read. In Fig. 2 there 
should also be a thermometer fitted to each return 
before it enters the common collecting header, thus 
enabling adjustments to be quickly made to suit load 
variations on each circuit. 

A common way of injecting the return water into 
the flow water is to place a nozzle concentrically inside 
an enlargement of the flow main at the end of the mix- 
ing connection. Some use a removable pipe inserted 
into the back of a bend in the flow main, the pipe 
having a blind end, but with longitudinal slots through 
which the cooler water flows. The withdrawal of this 
pipe allows the size of slots to be altered permanently 
for final adjustment. Such a pipe can also be provided 
with an outer sleeve similarly slotted so that final ad- 
justment can be made by mere turning of the inner 
pipe. 

Still another method (one sometimes used on large 
installations to eliminate possible knocking and surg- 
ing as two bodies of water of far different tempera- 
tures meet) is to terminate the mixing connection in- 
side the boiler just below its low water level where it 
discharges into a specially arranged flow connection. 
This does away with any hammering, even in the suc- 
tion connection between the boiler and pump, because 
the water is reduced to the required temperature be- 
fore it leaves the boiler. Such a connection may be 
particularly helpful if the pump and boiler are far 
apart. 

When the internal connection is used, it avoids the 
need of the additional or small permanent mixing con- 
nection such as shown in Fig. 2 and described in the 
adjacent column. However, the internal mixing con- 
nection cannot be used in the particular installation 
shown (Fig. 2) because there is only one common flow 
to two return circuits which operate at different 
temperatures. 

Where there is no hammering or pounding that is 


annoying or detrimental, the mixing connection need | 


not be made as complicated as just related. Rather, 
it should be as simple as the plain lateral connection 
shown in Fig. 1. Usually the mixing connection is 
made so close to the pump that mixing is thoroughly 
completed within the pump itself. A regulating valve 
in the suction flow just before the entry of the mixing 
connection is of considerable help in temperature reg- 
ulation on light load, particularly so in large installa- 
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tions. Even finer regulation can be obtained by a 
smaller valved by-pass around the larger valve. 

The circulating pump must be specially constructed 
for high temperature water at high pressure. Bearings, 
and sometimes the glands, are cooled by running cold 
water. Otherwise the pump is the usual pump with 
casing of a semi-steel, so-called, but in reality a high 
grade close grained, cast iron. A good class of such 
iron is suitable for working pressures up to 125 psi. 
Cast steel should be used for higher pressures, and 
even for slightly lower pressures, if found advisable 
by the manufacturer of the particular pump to be used. 

The circulating pump should be located in the flow 
main to prevent flash steam from any water at lower 
pressure than that of the pressure within the boiler. 
Pressure throughout the entire system must always 
be kept above that at which the water will boil, other- 
wise the water cannot be circulated because of the 
steam. Locating the pump near the boiler, but on the 
return instead of the flow, exemplifies the point, since 
in such a case the pressure in the piping system all 
the way from the boiler and back again to the pump 
will be lower than in the boiler. 

For the same reasons the suction pipe from boiler 
to pump should be kept short and direct as possible to 
avoid undue resistance and flashing at the pump. It 
should grade down to the pump and, when run above 
the boiler water line, should be fitted with a venting 
cock for steam removal during the time the pump is 
not running. 

Where there are several boilers and a separate pump 
room some distance apart, use should be made of a 
small additional mixing connection at the boiler 
(Fig. 2). This connection is fitted with a lock shield 
regulating valve for a permanent setting that will 
prevent flashing in the suction pipe by maintaining 
therein a temperature slightly lower than that of the 
water in the boiler. 

For example, with the water in the boiler at 120 psi 
and 350F, an assumed rise of the pipe is 12 ft above 
the boiler, a resistance of suction pipe and fittings of, 
say, 48 inches w.g.; then due to this friction loss and 
the lower static pressure, the pressure at the pump 
suction connection will be reduced to 113 psi. The 
corresponding temperature at this point is then 345F, 
hence the permanent mixing connection must be large 
enough to pass sufficient return water to cool the 350F 
flow water down to 345F in the flow main. 

Some engineers like to use a balancing connection 
at the circulating pump. This is a small by-pass around 


Fig. 5. (Left) How NOT to vent the main. Small connections 
should be avoided. (Right) prin 


means of stepping up the main. 
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Fig. 7. Pipes near ground easily maintained. 


the pump from suction to discharge containing an 
isolating valve and a non-return valve. The by-pass 
allows static boiler pressure at the pump suction to 
be by-passed to the discharge side of the pump. This 


». is desirable when the pump is stopped and the isolat- 


ing valves closed. The pump can then cool down with 
boiler pressure still maintained on the system while 
the boiler is banked for the night. 


Initial Fill and Warming Up 


The system is filled by a length of armored hose con- 
nected from a fixed cold water supply to high pressure 
ocks with hose unions on the bottom of the main hot 
ater distribution and collecting headers. Meanwhile, 
e vents are opened on the distribution system. There 
ust be no permanently fixed connections for either 
ater supply or drainage. 
Before the system is started after initial fill, the 
gineer must make certain that the entire system 
(including any heaters) is properly filled and all air 
moved, the boiler being filled to the cold or low water 
vel. These precautions must also be taken each time 
he system is started after cooling down. Cooling 
ter must also be flowing freely to the bearings of 
he pump and to the induced draft fan, if any. 
The procedure in starting is to close tight return 
nd flow valves 1 and 2 (Fig. 1) and then open wide 
ixing valve 3, after which the boiler pressure is 
raised to about 60 psi. This is done to prevent the 
falling down of cold water from piping at higher levels 
due to loss of pressure or contraction. The return 
valve 1 is then slowly but slightly opened to exert 
static pressure from the boiler on the system. Next, 
the pump is started to put the cold water of the system 
into circulation from pump and back again, but only 
by way of the mixing connection, because flow valve 2 
is still closed. This valve is now opened just enough 
to mix a small amount of water at high temperature 
with the cold water flowing through the mixing con- 
nection. In this manner the entire system is gradually 
warmed, and when hot enough, flow valve 2 is opened 
wider by stages, until the temperature of the mix has 
reached the desired point. The procedure is rather 


involved as put in writing, but in practice it isn’t. 
Care and not skill is required. 

In some installations it has been found better to put 
the system under pressure by opening the flow valve 
instead of the return valve as described. If piping is 
not too high, one can open all three valves before 
starting up or starting the pump,: so that the system 
is gradually warmed and pressurized while the boiler 
is being heated and its pressure raised. This method, 
however, gives less control over operation and takes 
longer. If piping is at a high level, such as in the 
roof of a factory, this method cannot be applied suc- 
cessfully. 

Some engineers use a cross connection between one 
of the flow headers and the return collection header 
(Fig. 2) to circulate hot boiler water through the 
pump, headers, and piping of the central station, 
warming these up before hot water is turned on to 
the flow system beyond the headers. This method can 
heat the piping so fast as to damage valves, pipes, and 
joints, so it must be done slowly. 


Venting 


Short lengths of tubing welded into the pipes where 
venting is required form sludge pockets and trap air 
for ultimate release. Small connections to the main, 


Fig. 8. Point suspension reduces heat losses. 


such as that shown in Fig. 5, should not be used be- 
cause most of the entrained air will pass by a small 
connection. Air bottles of large tubing can be used to 
provide a convenient point for a step-up of the main 
(Fig. 6), as well as an improved air pocket. If this 
cannot be done, a full bore bottle should be welded to 
the top of the main, without a small connection or 
narrow neck. These tubular pockets should be able to 
store enough air, hence they should be of larger size 
than the pipe vented, or at least of the same size. 

Piping should be graded up in the direction of flow 
with the air bottle at the far end of a run. If graded 
otherwise, air will be carried along with the flow and 
collect at the low points. A small 14-inch needle seated 
globe valve with pressure under the valve seat gives 
manual air release. Small plug cocks are used at drain 
points, and sometimes a specially designed plug valve 
is used for both venting and draining. 
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Expansion of Water Content 


Although special cylinders are sometimes provided 
to take up the expansion of water by the compression 
of steam, or by air kept automatically at the required 
pressure, expansion into the steam space of the boiler 
is the more usual method, even on installations up to 
about 40,000,000 Btu per hr. This method retains 
most of the original water and so keeps down make-up 
and boiler scaling. 

The boiler should be selected on the basis of taking 
. all of the expanded water. This may not be possible 

on an installation of, say, 150,000,000 Btu per hr, hence 
in such an installation, further expansion has to be 
provided by open blowdown cock until the excess of 
expanded water has been eliminated from the system. 
One must not forget that a system operating at 120 psi 
may increase its temperature from 45F to 340F, re- 
sulting in a 12% increase in volume, so that observa- 
tion of high water level at the boiler may ‘call for a 
longer than usual gage glass. 


Temperature drop across the boiler does not neces- 
sarily determine the capacity of circulating pump re- 
quired. Instead, the determining factor may be the 
drop across the flow and return headers to which the 
pump is connected. On large installations, pump size 
can be kept down to practical limits by the installation 
of three or more pumps connected in parallel to com- 
mon headers. Should one pump fail, the service is 


Fig. 9. Short posts are more economical. 
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Fig. 10. Double regulating valve. 


then not seriously impaired. If an additional pump 
is installed, any one of the group can have its rest © 
periods. 

Pump duty and pipe sizing must take into account 
the considerable decrease in the density of water as 
its temperature becomes high, otherwise the additional 
resistance of a circuit may be underestimated. For 
a load of 20,000,000 Btu per hr, temperature drop of 
80 degrees and a mean temperature of 310F, the com- 
monly used density for water would indicate 25,000 
gallons per hour, but a density figure corrected for the 
given temperature conditions would give an additional 
gallonage of 1,550 to be circulated. Then, again, it 
must be considered that at times the pump may handle 
water at a boiler temperature of 350F instead of at 
the mean temperature. In the given example this 
would call for a still further addition of 650 gallons 
per hour. : 

In order to closely balance pipe circuits and possibly 
effect economies, it may be advisable with installations 
of very large size and temperature drop to compute © 
separately the volumes of flow and return to the end 
that return sizes can be reduced. Of course, in such 
an event, the temperature would not be the mean, as 
used in the foregoing example. 


Pipi 

In addition to savings effected in pipe sizes by the 
use of large temperature drops, there is a saving due 
to the lighter weight of pipe used with high tem- 
perature water. For such service, commercial solid 
drawn tube is used with much thinner wall than that 
of ordinary lap-welded steam quality pipe. For ex- 
ample, one foot of the last named weighs 9.8 lb com- 
pared to 6.3 Ib for the tubing used. 

Piping joints are usually welded except for flanges 
at valves and equipment, and even these could have 
welding ends where obtainable. Branches take off at 
easy sweep; all full radius bends are used wherever 
a change of direction is required. 

Provisions for expansion are as important as they 
are for high pressure steam at the same temperature. 
High temperature water mains are apt to bow before 
ordinary steam expansion loops close. Pipe hangers 
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should have their swinging links long enough for ex- 
pansion, for example; a 3-inch bore steel main 1000 
ft long installed at a temperature of 50F would in- 
crease 28 inches in length if water were passed through 
it at 8388F. Without proper provision for expansion, 
valves may be fractured, branches to equipment 
sheared off, and equipment itself damaged by the force 
of expanding metal. 

On one large site there are three boiler plants, the 
largest of which has a load of 85,000,000 Btu per hr. 
These three plants serve 6 sub-depots. The largest 
plant alone serves 24 large buildings having a floor 
area of 1,500,000 sq ft and a cubic content of 37,000,000 
cu ft. These buildings served by the one plant alone 
are spread over an area of 400 acres and contain 26 
miles of distribution piping. External piping adds 7 
more miles, of which the longest circuit is 342 miles. 
Mains in one direction are 10-inch bore, 7-inch bore in 
the other direction, but stepped down as branches are 
taken off. Temperature drop in the 10-inch flow main 
as read 144 miles out was only 9 degrees, and this with 
water initially at 350F. 

Down along the tracks these pipes go (Fig. 7) with 
expansion bends at intervals (Fig. 8) and over a rail- 
way and road (Fig. 9). As shown, supports swing 
free for expansion and have point suspension to keep 
down heat losses from conduction. Short posts are 
arranged for the correct span of each pipe size. Posts 
in the photo are about 30 ft apart. Where possible, 
all mains are kept near the ground for the sake of 
appearance, ease in erection and maintenance, and 
economy in posts. 

High temperature water piping should be well in- 
sulated for better contro] and to reduce heat emission 
losses. Compared to low temperature water and high 
pressure steam systems, which lose heat mainly on the 
supply (assuming all systems to be without insula- 
tion), an equivalent high temperature water system 
could have a heat emission loss from piping about 
triple that of a low temperature water system and 
about 65% greater than a high pressure steam system. 
Insulation on the pipes of all systems would, however, 
give less difference in heat losses between them. 


Fig. 11. Looking inside the regulating valve. 


Valves 


For high temperature water, parallel slide valves 
are often used similar to those for steam, but with 
special gland packings and glands. High temperature 
water does seem to be more penetrating than one would 
expect, and, unfortunately, any small amount of leak- 
age immediately disappears. Slight leakage only be- 
comes noticeable on the outside of the gland and 
spindle of a valve by a deposit from the salts in solu- 
tion left behind during evaporation. If this deposit is 
not cleaned off, a stalactite forms which may bind the 
spindle of a valve either manually or automatically 
operated. Leakage seems to be caused in part by capil- 
lary action. 

Regulation at the various heaters and convectors 
must be good even when piping is carefully sized be- 
cause a small amount of water contains a lot of heat 
when temperature drops are high. Usual means of 
regulation consist of one wheel valve on the flow con- 
nection and a lock shield valve on the return. Such 
regulation takes time to effect and is lost when the 
valves are closed for maintenance purposes. Even a 
more expensive arrangement of a wheel valve on both 
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Fig. 12. Mixing water in medium temperature closed system. 


flow and return (for shutting down) and a second but 
cheap lock shield valve on the return (for regulation 
only) is not entirely satisfactory. 

Fig. 10 and 11 show a neat appearing double regu- 
lating valve with easy flow, one which solves the prob- 
lem for small sized connections to equipment. This 
valve can be closed without affecting initial regulation. 
Body, valve seatings, and glands have been specially 
designed. In the 14-inch size, instead of flanged ends, 
special unions are fitted with steel tubular ends bev- 
elled for welding to the pipe connections. This size is 
sufficient for most connections to convectors, coils, unit 
heaters, and tubes. Regulation is effected by means of 
an auxiliary seating and is independent of the main 
valve seating. No matter how closely it is set, the main 
seating cannot be affected by any wire drawing. Nor 
can travel of the main valve be altered by regulation. 
Such a valve cannot be interfered with by unauthor- 
ized persons. 


Boiler Connections 

In the event of a break in piping, it is possible for 
some water to leave the boiler by way of the return 
and thereby leave dry such heating surface of the 


boiler as remains above the point where the return 
pipe terminates within the boiler. Hence, a non-return 
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Fig. 13. Mixing water in medium temperature open system. 


valve should be installed on the return for such a con- 
dition, but none is required if connection for flow and 
return end just below low water level so that the con- 
tinuity of reverse flow is broken at that level and the 
heating surfaces remain covered. 

A point has also been raised at times that the pump 
might take water from the boiler by the return and 
mixing connection, but whatever is pumped out must 
be returned. If the suction were balanced on the flow 
and return connections no water would be drawn from 
the boiler. When, however, this balance is upset, so 
that water is drawn, it must leave by the flow connec- 
tion. Such displacement cannot help but be replaced by 
water entering through the return connection. 

Some engineers make use of a small injection line 
from the discharge side of the circulating pump to 
boiler steam space wherein it is terminated with a 
sparge pipe in each boiler. The effect of this mixed 
flow water thus sprayed in the steam space is different 
if there is only one boiler than if there are more boil- 
ers. With only one boiler the spray only equalizes the 
temperature of its steam space with its own boiler 
water, thus reducing surging. For two or more boil- 
ers, the effect is to equalize the temperature of the 
steam spaces and the water in all of the boilers. This 
tends to smooth out variable pressure and temper- 
atures within the several boilers due to different firing 
rates of these boilers. 

Whether or not an injection line is used, the boilers 
should still be properly fitted with steam and equaliz- 
ing pipes. An injection line should not be used where 
steam delivered from the same boiler must be dry. 


Various Applications 


A great many applications of 
high temperature water systems 
have been made, and possibilities 
exist for many more. For example, 
a closed hot water system with cast 
iron sectional boiler could be oper- 
ated with a mixing connection 
(Fig. 12) at pressures up to 15 
psig. Any steam formed would be 
vented from each section by a 
large steam expansion drum above. 
This system can be of the open type 
if the expansion tank can be elevated 


Fig. 14. Utilizing exhaust steam by heat exchanger. 
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high enough to prevent evaporation at full boiler 
pressure. Where a certain temperature may be ex- 
ceeded, the expansion tank can be elevated and de- 
signed to give immediate relief as the maximum pres- 
sure is exceeded (Fig. 13). The primary circuit to the 
calorifier (heat exchanger) here shown could be live 
er exhaust steam, high temperature water, or even a 
cast iron boiler, as in Fig. 12. 

Fig. 14 illustrates how high temperature water can 
be warmed by a calorifier utilizing exhaust steam and 
an automatic live steam make-up, the live steam being 
also fed to a closed expansion tank. Fig. 15 shows an 
arrangement for taking steam bled from a turbo- 
generator and live steam make-up to a cascade heater, 
a more efficient heater than a calorifier and in this 
case also designed as an expansion vessel. Surplus 
water from the condensing steam is automatically re- 
turned to the boiler with the main condensate returns 
by the boiler feed pump. 

No one plant contains all of the equipment shown 
in Fig. 4, but it is offered as food for thought on some 
applications that have been successfully used in the 
aggregate of various high temperature water plants. 
Fig. 16 shows still another application. This is typical 
for many a case where the retention of high pressure 
is not detrimental and a low temperature sub-circuit 
must be used as for the heating of small offices in a 
workshop. In such cases, heat transfer may be from 
a high temperature circuit by mixing water rather 
than by a heat exchanger. Pipe coils can stand the 
higher pressure and the pump must be selected to with- © 
stand the full static pressure of the main system, al- 
though it need not have water cooled bearings. 

The amount of high temperature water passed is 
controlled by room thermostat and modulating valves. | 
Maximum water temperature is fixed by a sensitive 
element in the low temperature flow main. This limit 
stat prevents a continuation of temperature rise when _ 
the system is first started due to the room stat calling ‘ 
for more heat before the pipe coils have time to warm 
the room. A similar arrangement is often adapted 
for any process equipment requiring constant temper- 
ature and temperature drop conditions. In such a case 
the room stat is not used. 

Sometimes a kitchen may be so distant from the 
main boiler plant that special steam piping from there 
would not be practical or economical; furthermore, any 
cooking apparatus using high temperature water be- 


Open 
or 
4 
Exchanger) 
Steam five Steam Make-Up 
Var, 


comes expensive and more complicated because of the 
high pressures it must withstand. In such cases, it is 
better to use a local steam generator designed some- 
what as a water-to-water heat exchanger, but classed 
by official and insurance interests as a steam raising 
boiler. Advantages of the arrangement (aside from 
elimination of the long steam main from the boiler 
plant) are that the local plant is composite with the 
kitchen equipment, while the main boiler plant still re- 
tains all the advantages of remaining connected to a 
closed system. 

The thermal storage or fireless locomotive is an 
interesting application of high temperature water and 
one that demonstrates the great heat storage capacity 
of such water. It is a safe locomotive around powder 
plants, chemical works, mines, lumber camps, planta- 
tions and factories; or warehouses where materials 
such as oils, paints, celluloid, cotton, wool or paper 
are stored or manufactured. It needs, of course, an 
occasional contact with some stationary boiler plant 
having available steam or high temperature water. It 
would, therefore, be useful for shunting and hauling 
at electric generating stations. 

The locomotive contains a thermal storage cylinder 
about three-quarters full of cold water which can be 
heated by steam injection near the boiler plant, but 
outside the danger zone. As steam from the reservoir 
is used by the locomotive, more steam is formed by 
the reduction in pressure. A reducing valve supplies 
constant low pressure steam the meanwhile and just 
enough pressure to drive the locomotive back to the 
boiler plant for recharging, say two or three times a 
day. A charge takes but 15 minutes. Effective insula- 
tion of the reservoir makes it possible to leave the 
engine overnight, yet start if off the next morning 
on its charge of the day before. An ordinary work- 
man can drive this locomotive. No fireman is needed. 
Boiler pressure is automatically maintained. Cost of 
construction and maintenance is much cheaper than 
with the usual steam locomotive. 

The heat emission from a heater using low tempera- 
ture water is affected by the velocity of water through 
it. This becomes even more apparent when the water 
is at high temperature because the heat content of the 
water and the temperature drop are both so much 
greater. Temperature drop may vary from 40 to 120 
or even 160 degrees in special cases, while the mean 
temperature may be up to 350F. 

A heater using low temperature water with a drop 
of 20 degrees may have an output of 100,000 Btu per 
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Fig. 15. Utilizing exhaust steam by spraying. 


Low Temperature Water Heating Appara 


Fig. 16. Heating a low temperature circuit. 


hr. With a drop of 40 degrees the velocity of water 
would be halved and the heat emission reduced by 
about 5%. The same heater with high temperature 
water may have its output doubled at a 20-degree drop, 
but if the drop is raised to 100 degrees, the water 
velocity lowers to one-fifth and the heat emission may 
fall off by 15%, even though the water be at the same 
mean temperature. Now 15% is only three times the 
5%, but it is six times as great in heat units. 

A small burr or flaw in some tubes of a heater or a 
difference in travel to them may prevent any high tem- 
perature water passing through such tubes. This is 
bad, because the total flow of water at such great tem- 
perature drops is very small and therefore easily af- 
fected by any stoppage. 

Tests conducted on unit heaters of various types 
with high temperature water drew the conclusion that 
it is not necessarily correct to say that the output with 
hot water is less than with steam at the same tem- 
perature. Output can be equalled or even exceeded if 
agitators and proportioning nozzles are used, or the 
heater designed for higher water velocities even though 
the temperature drop is wide. 

Output of convectors could be increased by increas- 
ing the flow of water or by arranging tubes for series 
flow. Incidentally, all high temperature parts of con- 
vectors are safely enclosed in the casing. As for calor- 
ifiers or heat exchangers, as they are termed in this 
country, they too could be improved in output by in- 
creasing the velocity of water flow. In some cases, 
flow proportioning nozzles or orifices could be fitted at 
each tube and efficiency also increased by the insertion 
of agitators in the form of a twisted strip. Tests and 
research have shown many other possibilities for mak- 
ing unit heaters, convectors and heat exchangers more 
suited to high temperature water. 

Any reader who may be interested in more than the 
foregoing highlights from available information on 
high temperature water may secure a wealth of detail 
by perusing the voluminous writings of E. A. Pearce 
on this subject. Such writings have been published in 
England in the 1949 Year Book of the Heating and 
Ventilating Industry; 1941 and 1943 Journal of the 
Institution of Heating and Ventilating Engineers; and 
in The Heating and Ventilating Engineer & Journal 
of Air Conditioning, May 1942, to and including Feb. 
1948. Most of these references, with the possible ex- 
ception of the 1949 Year Book, are out of print and 
can be obtained only through technical libraries. 
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Give a Thought to Variable Speed 


F. H. RUMBLE 
Texrope Drive Dept., Allis-Chalmers Mfg. Co. 


RE you interested in increasing the versatility of 
the machines in your plant? The variable speed 
V-belt drive may be your answer. In general, the vari- 
able speed drive is practical wherever a constant speed 
V-belt drive can be applied. And a variable speed drive 
can often be installed on existing machinery to make 
possible a higher production rate or lower manufactur- 
ing cost. 

A few points should be taken into consideration to 
determine whether cr not a variable speed drive can 
be used and if it can, which type is the most practical. 

The factors involved include: Type of operation, type 
of driven machine, speed range required, horsepower 
of motor, when speed change is needed (when drive is 
in motion or stationary), the type of control needed, 
and the type and speed of motor. 

Let us consider these factors in the light of an in- 
stallation using an exhaust fan to draw fumes from a 
room. The speed range in this particular instance is 
from 475 to 575 rpm. The motor is a standard 15-hp, 
1,800 rpm unit. Change is needed only infrequently 
and the drive may be stopped while the change is being 
made. 

In the light of these conditions, a standard range, 
stationary control, variable diameter sheave fills all 
requirements in a variable speed drive for this appli- 


Variable speed drive adjustable while in motion. 


cation. Then, by consulting the manufacturer’s pre- 
engineered drive tables, it is possible to determine the 
particular size standard range drive to fit all other 
requirements in the installation just stated. 

There is available to the plant engineer a variety of 
types of variable speed drives. Wisdom dictates that 
he select the one best fitted to fill all his needs at the 
lowest cost. 

Table 1 lists six types of V-belt variable speed drives 
with speed range, horsepower capacity, size, type and 
method of speed change of each classified with typical 
applications. 


TABLE 1—TYPES OF V-BELT VARIABLE SPEED DRIVES“. 


Belt 


Sections 


| Sizes and 


Typical 
Applications 


Grooves 


sheave Up to 50% 
(Adjustable while drive Speed 
is stationary) 


Standard range, 
stationary control, 
Vari-pitch sheave 
(Adjust while drive 


AorB 
Increase 


Up to 28% 
Speed 


Increase 


Standard range, 

i 3 Up to 28% 
Vari-pitch sheave Speed 
(Adjustable while drive 
is in motion) 


Wide range, 
stationary control, 


1 to 300 
Increase 


Up to 100% 
Speed 


Increase 


Up to 100% 
Speed 


Increase 


Standard 


10 sizes; 


Light industrial drives; furnace and attic fans; 
1 or 2 


stokers, small pumps, lathes, saws, tools and 
appliances. 


Ventilating fans, pumps, and blowers, spinning 
frames, yarn covering machines; crushers, ham- 
mermills. 


Fans, blowers, lathes, grinders, drills, solids 
handling pumps, circulating pumps, paper-making 
machines. 


Spinning frames, twisters, bottle washers, con- 
veyors, generators, machine tools, assembly line 
equipment. 


Pipe threaders, turret lathes, grain dryers, spin- 
ning frames, solids handling pumps, testing 
machines. 


*Data applies to V-belt drives of Allis-Chalmers Mfg. Co. 
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Adjustable 
= grooves 
Standard 22 sizes; 
| 1 to 300 A,B,C,D, 2 to 12 8 
is stationary) or E grooves ~*~ 
Standard 21 sizes; 
A,B,C,D, 2 to 12 
orE grooves 
(Adjust while drive PT QorR grooves 
. is stationary) 
Wide range, 
automatic ide range sizes; 
(Adjustable while drive Pe QorR arooves 
is in motion) 


What Would You Do? 


Replies to engineering and operating problems 
of interest to the industrial plant engineer 


This Month's Problem 


The piping department that | have joined has 
some rubber lined pipe and valves that were in- 
stalled because of a chemical manufacturing proc- 
ess. My previous experience has not been with 
such pipe lines. What are the operating precautions 
to be taken with rubber lined pipe and valves? 
What kind of inspection schedule, if any, should 
be followed? 


HIS department is devoted to industrial plant 

problems presented for help and discussion. It is 
intended to be of service to the industrial plant engi- 
neer through technical assistance, and the exchange 
of information and experiences. Therefore, the editor 
welcomes problems from the industrial plant engineer 
that would be of possible interest to others. Also in- 
vited are letters regarding solutions to problems sched- 
uled for discussion. 

In the box on the top of this column is the problem 
considered in this issue. In the box on the bottom of 
the second column is the question that will be discussed 
in the coming issue. 


Suggested Procedure 


After a pipe line is installed, it is naturally very dif- 
ficult to make any inspections on the inside of the 
pipe. Concerning the outside of exposed pipe, the pre- 
cautions would be the same as for any other pipe line 
where corrosive fumes or splash might be encountered. 
Regarding pipe lined with soft rubber, the standard 
practice is to carry the rubber lining to within the 
inside of the bolt holes only, on the flange faces. Non- 
compressible gaskets are placed around the outside of 
the rubber covering, and when the flanges are bolted 
together, the non-compressible gaskets prevent over- 
compression of the soft rubber on the face of the 
flanges. The general construction for soft rubber lined 
pipe does not permit the rubber on the face of the 
flanges to be compressed more than 25%. It is im- 
portant that these precautions be followed in assem- 
bling soft rubber lined pipe, for over-compression of 
the rubber on the flanges would actually crush the 
rubber lining. 

When pipe is lined with flexible, hard or ebonite 
types of hard rubber lining, then the standard practice 
is to carry the hard rubber covering over the entire 
face of the flanges, and a soft rubber type gasket is 
used to make the seal. When such pipe is bolted to- 
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gether, one should see that the soft rubber ring type 
gasket is not compressed more than 25 to 50% to 
prevent possible damage. 

In assembling either soft or hard rubber lined pipe, 
it is important that the bolts be drawn up uniformly 
a little at a time. In other words, one bolt should not 
be tightened to the utmost before other bolts are posi- 
tioned. If lubricant is necessary, use flake graphite 
or other material which will not affect the linings. 

One must remember that rubber linings and coatings 
are not structural materials and can be damaged by 
cables or slings, sharp instruments, impact and heat. 
Avoid physical damage from sharp bits of foreign 
material. 

Do not operate at higher than design temperatures. 
Hard rubber linings should be protected against ther- 
mal shock. There should be provision for gradual 
heating or cooling. Where it is necessary to warm a 
solution to promote flow, this warming should be grad- 
ual and only up to the point necessary to promote this 
flow. 

Avoid subjecting rubber linings to solvent type 
chemicals such as petroleum distillates, or more spe- 
cifically, gasoline, kerosene, and oils; coal tar deriva- 
tives, as benzol and toluol; chlorinated hydrocarbons, 
as carbon tetrachloride and chlorbenzol. 

When it is necessary to use a light for inspection, 
there should be proper lamp guards and care should be 
taken to prevent placing a bare light bulb from resting 
on the rubber. 

Protect ebonite type linings from severe mechanical 
or thermal shock. 

Do not alternate from one type service to another 
without first obtaining the approval of the company 
that supplied the rubber lining. 

While inspection of the pipe is recommended, be- 
cause of the difficulty in getting to the rubber lining, 
no definite inspection schedule is suggested. 

The B. F. Goodrich Co. 
Akron, Ohio. 
(Continued on page 126) 


Problem to be Discussed 
October Issue 


Considerable heat is carried away in winter by 
the air exhausted from paint spray booths. Providing 
that the paint pigment is removed, is it possible to 
recirculate part of the exhaust air? If so, what is the 
limit of recirculated air permitted in order to avoid 
the bad effect of paint fumes on workers? 
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NEWS OF EQUIPMENT AND MATERIALS 


Use the prepaid postcard opposite Page 104 for 
securing additional information on items described 
in this department. 


Self-Contained Air Conditioner 


A self-contained air conditioner in 3, 5 and 714 ton 
’ capacities has been introduced by The Trane Co., La 
Crosse, Wis. The unit has been 
designed to save floor space, cut 
service and maintenance to a 
minimum, and is quiet in oper- 
ation. 
A vibration-muffling spring 
mounting of the compressor 
and glass fiber acoustic and 
thermal insulation of the 
streamlined casing contribute 
to quiet operation. The two- 
knob control panel in the front 
of the unit cooler permits the 
owner to set the desired temperatures, operate the unit 
for either heating or cooling, or use the fan alone. 
Designed for use in stores, offices, apartments, fac- 
tory spot installations, laboratories and drafting 
rooms, the conditioner is a complete packaged system, 
requiring only one electrical and three piping con- 
nections. 


For more information, circle on Inquiry Card, Item 1 


Stoker Feed Matches Load 


Accurate adjustment of the coal-feeding rate to the 
load demand is being achieved by Iron Fireman Mfg. 
Co., Cleveland, Ohio, 
through its exclusive 
infinitely variable 
transmission on two 
of its Coal Flow stoker 
series. 

An exclusive feature 
with its CF series 
stokers and PCF series 
Poweram stokers, the 
variable drive is particularly suited for use with 
modulating-type combustion controls. Infinite speed 
range is provided by a simple, durable mechanism 
that eliminates many of the service and adjustment 
problems characteristic of most variable speed drives. 

Accessibility for servicing is achieved by mounting 
the unit above the conveyor worm. This also reduces 
the possibility of damage resulting from flooded pits 
and boiler rooms. An automatic overload device and 
torque indicator of spring scale accuracy is built into 
the transmission. 


For more information, circle on Inquiry Card, Item 2 
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30 Amp. Load Interval Timers 


A revised line of single-set timers for commercial 
and industrial service is available from The Tork Clock 


_Co., Ine., Mount Vernon, 


N. Y. These timers may be 
had for either permanent in- 
stallation or for portable use 
with cord and plug. Portable 
plug-in models are rated 6 
amperes or 15 amperes. 

These heavy duty models 
provide selective switching 
where variable conditions 
make complete automatic 
control impractical. Addi- 
tional features such as pilot lights, a signal circuit, 
by-pass switch, stop-switch and extra receptacles may 
be added if desired. 

A single pole single throw, normally-open A.C. switch 
is timed and powered by a self-starting synchronous 
Telechron motor. Switches have heavy duty contacts 
of either 20 amperes or 30 amperes capacity. Compact 
in size, timers are enclosed in durable white or gray 
baked enamel cases, 44% x3x3 inches. Timing inter- 
val is easily set by turning indicator knob on dial. 
Various time cycles are available from 60 minutes to 
24 hours. 


For more information, circle on Inquiry Card, Item 3 


Sheet Metal Door Fastener 


Designed for fast easy application to sheet metal 
doors and panels, the Southco door latch made by South 
Chester Corporation, Philadelphia, Pa., features an 
exceptionally low pur- 
chase price and low in- 
stallation cost, The latch 
consists of two brightly 
plated parts which fit to- 
gether through a single 
hole drilled in the door 
panel. Installation is 
completed in a matter of 
seconds by twisting or 
flattening two prongs 
which join the handle 
and pawl; no rivets, bolts or welds are needed. 

The fastener is supplied in two styles. Illustrated 
is the hand-operated model with protruding handle; 
a flush screwdriver operated head style is also avail- 
able. 

Coupling sturdy construction and ease of installation 
with low cost, this latch has found applications on hot 
water heaters, electrical and electronic equipment and 
other types of sheet metal cabinets and closures. Its 
use is widespread in places where cost has previously 
prohibited the use of a good industrial fastener. 


For more information, circle on Inquiry Card, Item 4 
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News of Equipment and Materials 


Gas-Fired High Boy Furnace 


To meet the demand for a heating unit for instal- 
lation where space is tight, 
Richmond Radiator Co., New 
York, N. Y., has announced 
its Model SU-G, vertical, gas- 
fired, steel, winter air con- 
ditioner in two sizes. Both 
carry AGA approval for in- 
stallation in closets or alcoves 
in the small ranch-type homes. 
One model has an input of 
85,000 Btu per hour and the 
other an input of 110,000 Btu 
per hour. 

Bottom filter racks can be furnished as optional 
equipment at no extra charge. Other special features 
include: remote pilot igniter for convenience and safety 
in lighting burner from outside the furnace; and the 
mounting of burner and controls on a plate secured to 
the furnace by four nuts, thus permitting quick and 
easy removal of burner and controls for service. 

For more information, circle on Inquiry Card, Item 5 


Solenoid Contactors, N. O. or N. C. 


Development of its 4458 Size O AC solenoid con- 
tactors is announced by Ward Leonard Electric Co., 
Mount Vernon, N. Y. These compact multi-pole con- 
tactors are designed for both 
load and control circuit use 
in controllers for refrigera- 
tion and air conditioning 
equipment and similar con- 
trol applications. 

Important features in- 
clude: multi-pole unit con- 
struction, double break silver 
contacts easily converted to 
N.O. (normally open) or 
N.C. (normally closed) con- 
tacts, A.C. or D.C. power 
plants, solenoid-operated and 
complete accessibility of parts. 

Contactors are available in 3 and 5 pole forms. The 
contacts which are housed in a molded melamine arc 
hood can be easily and quickly interchanged to form 
N.O. or N.C. poles. A maximum number of three N.C. 
poles can be obtained. Conversion can be made without 
additional parts, using only a screwdriver. 

Maximum ratings are 2 hp, 440-550 volts, 3 phase, 
60 cycle. Open 8 hr ampere rating is 15 amperes. 
Standard coils are available for 110, 220, 440 and 550 
volt operation on 25, 50 or 60 cycles. 

For more information, circle on Inquiry Card, Item 6 


Acoustical Tile Improved 


All of its Acousti-Celotex cane tile is now made with 
a washable finish, according to The Celotex Corp., 
Chicago, Ill. Applied in two coats directly to the board 
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under pressure of a hot knurling roll, the coating be- 
comes an integral part of the tile. The new finish is 
a tough, flexible coating producing sharply profiled 
perforations. Its texture is linen-like in appearance. 
giving better light diffusion than a smooth surface, 
although light reflection value remains the same. 

For more information, circle on Inquiry Card, Item 7 


Low Temperature Unit Coolers 


Seven models of low temperature unit coolers using 
ammonia refrigerant and seven similar models using 
Freon have been placed into production by York Cor- 
poration, York, Pa. 


These new units are for applications requiring below 
freezing temperatures such as frozen food storages, 
fur storages, meat packing plants and ice-cream plants. 
They are compact and provide rapid defrosting by 
water spray. Unit coolers may be used in multiple 
where greater capacity is required. 

For more information, circle on Inquiry Card, Item 8 


Limits Hot Water Temperature 


' A tempering valve, Type B, to provide for delivering 
water to faucets or fixtures at a temperature of ap- 
proximately 140 degrees 
is announced by Taco 


Heaters, Inc., Provi- 
dence, R. I. The valve is 
an improved version of 
one introduced twelve 
years ago. 

Constructed of phos- 
phor and commercial 
bronze and stainless 
steel, the valve is sup- 
plied in two sizes, %- 
and 34-inch, so that it is ¥ 
suitable for most residential and small commercial 
installations. It is said to save call backs because it 
stretches tankless heater performance and guards 
against excessively hot water. It is a must in connec- 
tion with dishwashing machines in that it prevents 
high temperature water from baking food particles 
on dishes. 

The valve is a hermetically sealed thermostatic ele- 
ment and is equipped with two unions for easy in- 
stallation. 

For more information, circle on Inquiry Card, Item 9 
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News of Equipment and Materials 


Gas-Fired Gravity Furnace 


Model GDS, new and improved gas-fired gravity 
furnace of 125,000 Btu input, 
has been added to the Janitrol 
line by Surface Combustion 
Corp., Toledo, Ohio. 

Engineering emphasis has 

been placed on faster circula- 
tion and quieter operation. 
Thermostat sensitivity, coup- 
led with fast response of the 
new Janitrol burner, delivers 
heat instantaneously. Glass 
wool insulation in jacket saves 
heat and deadens sound. 

This new, compact gravity furnace permits the use 
of round or rectangular ductwork with an extended 
plenum, saving valuable basement space. 

For more information, circle on Inquiry Card, Item 10 


10 Hp Motor Starter 


A 10 hp magnetic motor starter is announced by 
Furnas Electric Co., Batavia, Ill. It is neither a No. 1 
nor No. 2 starter in the regularly designated size pat- 
tern, but an in-between size 
which has a definite price ad- 
vantage. Heretofore, when a 
10 hp starter was required, it 
has been necessary to buy the 
No. 2 size rated up to 25 hp, 
and to pay for this extra 
capacity. 

This series YE has renew- 
able, rectangular type contacts 
of specially developed silver. 

Terminal boards are molded 
of arc-resistant alkyd and equipped with pressure 
connectors. 

Measuring but 614 x 1034 x 414 inches without sac- 
rifice of wiring space, compactness is another advan- 
tage of this series over the No. 2 starter which is con- 
siderably larger in over-all size. 

For more information, circle on Inquiry Card, Item 11 


2-Speed Furnace Fan Control 


Model FAF-15, a two-speed furnace fan control for 
use on gas-, oil- or coal-fired warm air heating equip- 
ment is being marketed 
by Crise Controls Divi- 
sion, Acro Manufactur- 
ing Co., Columbus, Ohio. 

It carries two separate 
electrical circuits having 
individual S. P. D. T. 
switches. When the fur- 
nace bonnet temperature 
rises to the low-speed fan setting, the ton will idee 
operating at this speed and will switch to high speed 
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only when the bonnet temperature reaches the higher 
setting. The action reverses as bonnet temperatures 
fall. 

This unit features visible scale settings and tem- 
perature indication. It has a bi-metal helix tempera- 
ture element made in insertion lengths up to 18 inches. 
The control case itself measures 544 « 3% inches x 
134 inches deep. It is available either with or without 
swivel mounting. 


For more information, circle on Inquiry Card, Item 12 


Redesigned Hopper Stokers 


The deluxe commercial hopper model stokers made 
by Iron Fireman Mfg. Co., Cleveland, Ohio, have been 
refined to permit easier 
filling of the hopper and 
to avoid interference 
with boiler flue cleaning 
doors. Height of the 
hopper has been lowered 
and it is now fully open 
and sloping on the top, 
adding to the compact- 
ness and efficiency of design. 

The hoppers are made in two sizes designed for use 
in warm air, steam or hot water systems and industrial 
applications. In these units a metering type worm 
takes the coal from the hopper to the fire in an un- 
packed condition, allowing easy penetration of air 
through the entire fuel bed. The coal buras on an ~ 
air-cooled hearth from which fused residue is easily 7 _ 
removed. 


For more information, circle on Inquiry Card, Item 13 


Compact Air Conditioner 


A new, unusually compact year-round air condition- 
ing unit designed especially for concealed installations 
in tourist courts, hospitals, 
hotels, small apartments, 
homes and offices, has been 
introduced by The Trane Co., 

La Crosse, Wis. 

Suitable for either in- 
dividual rooms, central sys- 
tems, or the central zones of 
multi-room installations, this 
Type AA air conditioner is 
made in horizontal and ver- 
tical models with a wide 
range of coil combinations and motor unaaieiite. 
Requiring minimum service, it can be installed in fur- 
red ceiling spaces, closets, utility areas or normally- 
wasted floor or ceiling spaces. 

Operating with chilled water and hot water systems, 
the units are available with base air volumes ranging 
from 200 to 600 cfm. 


For more information, circle on Inquiry Card, Item 14 
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excess air. 


News of Equipment and Materials 


PB Series Gas-Fired Boiler 


An AGA approved PB line of gas-fired boilers has 
been announced by Burnham Corp., Irvington, N. J. 
These boilers feature a new type quiet power burner 
which does not pop as it 
goes on. Controlled air 
and gas flow give positive 
combustion. Gas is burned 
completely in a short re- 
fractory tunnel under 
positive air pressure to 
give a high temperature, 
economical flame with low 


All models but one in the 
line are available with built- 
in tankless domestic hot water heaters. Makers claim 
low pilot consumption, small heat loss accomplished 
without air dampers, tight boiler construction and 
efficient glass wool jacket insulation to cut water heat- 
ing cost. 

Boilers all feature vertical flue travel. Push button 
electric igniter and transformer relay, which are nor- 
mally extras, are standard equipment on the PB line. 

A 4-page descriptive folder with ratings and other 
data is available. 

For more information, circle on Inquiry Card, Item 15 


Compressed Air Drier, Filter 


The Model B Condensifilter, a device which removes 
water, oil, sludge and other foreign materials from 
compressed air, is a new development of Hankison 
Corp., Pittsburgh, Pa. Combining in a single unit a 
dehydrating device, a mechanical filter and a self- 
purging trap, the device pro- 
vides dry, clean compressed 
air for operating instru- 
ments. Measuring 15 in. 
high by 9 in. in diameter, it 
has a capacity of 30 cfm at 
100 psi. 

The device is recommended 
for purifying and dehydrat- 
ing compressed air used in 
combustion and process con- 
trol; in soaking pit, blast 
furnace and open hearth 
control; in the operating of boilers, pneumatic tools, 
paint spray, sand blast and laboratory equipment; and 
in the operation of agitation equipment in food and 
chemical processing and in electroplating. 

In operation, air is admitted through the side, 
directed through the condensing section where it is 
dehydrated, and then passed through the mechanical 
filter. The condensing unit, which removes water in 
both entrained and vapor states, is composed of a 
series of copper coils through which cold water flows. 

When requirements are greater than the rated capac- 
ity of a single unit, the units may be installed in 
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parallel. The same applies when uninterrupted service 
is desired, for the parallel arrangement allows one unit 
to be cleaned while the other carries the load. 


For more information, circle on Inquiry Card, Item 16 


Ceiling Panels for Radiant Heat 


A type of ceiling affording radiant heating and 
cooling as well as acoustic control is being produced 
by Burgess-Manning Co., Chicago, Ill. It is intended 
for remodeling or new construction in offices, institu- 
tions, public buildings and homes. 

The ceiling consists of perforated metal panels 
heated by hot water. Blankets of acoustical material 
above the panels provide acoustical control, thermal 
insulator, and vapor barrier. 

Advantages of the ceiling are that it keeps the floor 
at room air temperature, it is easily installed and 
maintained, affords maximum availability to services 
located behind the ceiling, and has a pleasant, tile-like 
appearance. 

Higher temperatures than used in ordinary radiant 
panel heating systems are said to be possible, and a 
much faster warm-up period results in contrast to 
systems where heating coils are buried in plaster or 
concrete. 

The ceiling may be installed by local contractors, 
but the essentia) elements are prefabricated and en- 
gineering service is provided by the manufacturer. 

For more information, circle on Inquiry Card, Item 17 


Gas Valve for Space Heaters 


A modulating thermostatic gas valve for space 
heaters is announced by Appliance Controls Div., 
Minneapolis-Honeywell Regulator Co., Los Angeles, 
Calif. The valve com- 
bines a bellows thermo- 
stat, valve, minimum 
flame adjustment, and 
safety pilot in one com- 
pact, economical unit. 

The built-in- thermo- 
stat varies the position- 
ing of the control valve 
according to room anetiubeians This provides a 
modulating burner flame which ranges from full 
volume to a pre-set minimum flame. The safety pilot 
gives complete shut-off in case of pilot failure. 

The new control, known as the V5163 Honeywell 
thermostatic gas valve, is suitable for use with natural, 
mixed and L. P. gases, and is intended to provide com- 
fort and convenience for small homes, cabins, cottages 
and wherever gas space heaters are used generally. It 
also can be used in many commercial applications, in- 
cluding incubator houses, brooder houses and tobacco 
curing heating units. 

An optional model, the V5140, is available without 
safety pilot. 

For more information, circle on Inquiry Card, Item 18 
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News of Equipment and Materials 


Signal Switch, Fuel Cut-Off 


A float-operated signal switch device or fuel cut-off, 
designed to operate on 
pressures from vacuum 
to 450 lb, is announced 
by Reliance Gauge 
Column Co., Cleveland, 
Ohio. Redeveloped from 
a signal switch device 
marketed first in 1948, 
the new unit, designated 
as Levalarm EA-10 is 
heavier and embodies improved construction features. 

As a signal switch, the device is used to set off warn- 
ing signals such as bells, sirens or lights when liquid 
levels in small boilers or various types of tanks reach 
predetermined low or high points, or it can be used 
as a fuel cut-off for low water. In conjunction with 
water columns, the float lever is inserted into the 
alarm valve opening. 

For more information, circle on Inquiry Card, Item 19 


Triple Tested Oil Preheater 


An oil preheater, called Safe Guard, which protects 
against contaminating of boilers and heating systems, 
is announced by The 
Alstrom Corp., Bronx, 

N. Y. 

The preheater is a 
double transfer unit that " 
has been triple-tested to 
guard against leaking 
oil tubes. It is claimed 
to give uniform heating, 
is compact, ruggedly constructed and has an attractive 
finish. A visual indicator, standard equipment on all 
models, warns of oil leaks. 

The preheaters are available for both below-water- 
line and vacuum installations in a full range of sizes. 

For more information, circle on Inquiry Card, Item 20 


Steam Pressure Regulator 


The Model SC-B Master regulator for steam control 
is being marketed by Cleveland Fuel Equipment Co., 
Cleveland, Ohio. The control can be _ successfully 
applied wherever it is necessary or desirable to hold 
steam pressure at a certain prescribed level. Applica- 
tion is for process steam production where constant 
pressure must be maintained despite varying load 
demands. It is designed to give accurate, automatic 
regulation of steam pressure on any type of stoker-, 
gas- or oil-fired boiler. 

The device is designed to be installed in conjunction 
with the company’s Lectricarm drive unit. It provides 
automatic modulation of fuel and air supply in direct 
proportion to pressure changes. The regulator is 
effective in cutting fuel costs on stoker-fired heating 
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boilers, where intermittent operation causes excessive 
smoking during off-periods. 

The control will save fuel in at least three ways: 
By holding steam pressure to exact requirements, it 
eliminates over-firing; by modulating fuel and air 
supply in the correct ratio, it maintains high com- 
bustion efficiency; and by eliminating start-and-stop 
firing, it prevents unnecessary boiler and stack heat 
losses. 

Units are available for wide selection of pressure 
range requirements. 

For more information, circle on Inquiry Card, Item 21 


Industrial Water Heater 


Development of an industrial water heater which 
automatically sets a safe hot water temperature for 
washroom use, without mixing with cold at the faucets 
and thus eliminating the danger of 
scalding, has been completed by T. G. 
McCann Co., Inc., Pittsburgh, Pa. 
The porcelain enamel-lined storage 
tank type heater is designed for ~~ 
heating from existing plant steam ? 
systems, and maintains all the ad- 
vantages of instantaneous heaters 
while eliminating the undesirable 
features such as manual temperature 
regulation in the washroom, and 
overheating. Steam coils are com- 
pletely submerged in the tank, and 
regulated by a control bulb located 
directly in the body of the heater where it is imme- 
diately affected by the slightest change in temperature. 
A water temperature of between 100 and 120 deg is 
constantly maintained. 

The porcelain enamel lining is a .010 inch glass-like 
coating fused to the steel which permanently resists 
corrosive influences. 

Low temperature maintenance is also reported to 
limit the deposits of hard water precipitants. 

For more information, circle on Inquiry Card, Item 22 


Peo 


Small Size Oil-Fired Lowboy 


A small size suspended-type oil-fired winter air 
conditioner for instal- 
lation in crawl spaces, 
attics, or closets of small 
homes has been intro- 
duced by York-Shipley, 
Ine., York, Pa. 

The unit, completely 
packaged, has a capacity of 90,000 Btu per ‘cos at 
the bonnet and is enclosed in a white casing 23 inches 
square and 59 inches long. It weighs 483 Ib. 

The iris shutter burner, which is standard on all of 
the company’s units, is equipped with an 0.87 gph 
nozzle. 


For more information, circle on Inquiry Card, Item 23 
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Remote Room Air Conditioner 


A line of remote room air conditioners is available 
from Marlo Coil Co., St. Louis, Mo. Designed for 
cooling, heating, ventilating and filtering in such 
multi-room installations 
as those in hotels, apart- 
ments, office buildings, 
hospitals and other in- 
stitutions, the Model 
FWC remote room air 
conditioning units are 
an answer to the prob- 
lem of installing in ex- 
isting buildings where space or cost of duct systems is 
prohibitive, or in new buildings where the number of 
units required may be more economically installed in 
preference to a central air conditioning system. 

Units are equipped with filters, fans, coils, motor, 
and drain pan. Cabinet is constructed of heavy furni- 
ture steel, modern in design, and finished in attractive 
baked enamel colors that harmonizes with any interior 
scheme. 

The units are available with hot or chilled water coils, 
direct expansion refrigeration coils, steam coils and 
various combinations of these coils. 

Advantages offered by these unit are: Complete 
flexibility of installation—for new or remodeling work. 
Can be installed a wing or floor at a time, without 
disrupting normal building traffic or occupancy; no 
ductwork is needed; and individual comfort control for 
each room or unit. Bulletin 1149 is available. 

For more information, circle on Inquiry Card, Item 24 


Slide-Rule Heating Calculator 


The Heating Calculator, a plastic pocket size slide- 
rule, has been announced by the Calculator Specialties 
Co., Chicago, Ill. It can be used to figure gravity or 


forced warm air jobs as well as hot water and steam 
radiator installations. 

Heat losses through walls, glass doors and roofs can 
be calculated by both short cut and long methods. The 
rule permits the engineer to use his own calculation 
method in solving a problem instead of calling for set 
plan of procedure. The slide-rule is priced at $4. 

For more information, circle on Inquiry Card, Item 25 


Incinerator for Large Jobs 


Redesigning of its standard rubbish destructor is 
announced by Plibrico Jointless Firebrick Co., Chicago, 
Ill. It has a Multi-Rib steel casing said to be so strong 
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that it reduces the weight of the steel casing and 
structural framing, permitting the erection of a steel- 
cased incinerator at a cost no greater than ordinary 
solid brick construction. All of the advantages of 
steel-cased construction are retained, such as cleanli- 
ness, compactness, durability, and minimum main- 
tenance. 

The incinerator is lined with Plicast castable refrac- 
tory material and is adequately insulated to protect the 
steelwork and paint. Designed to consume industrial 
and institutional waste, such as waste paper, cartons, 
floor sweepings and wood scrap, etc., the incinerator is 
erected in four standard sizes rated at 500, 1200, 2200, 
and 3,500 lb per hr. 

For more information, circle on Inquiry Card, Item 26 


Totally Enclosed Small Motors 


Its Tri-Clad line of single-phase capacitor motors 
has been extended to include a totally enclosed fan- 
cooled construction, according to the Small and Medium 
Motor Division, General Electric Co., Schenectady, 
N. Y. 

Features of the new 
design include starting 
capacitors and switch 
mounted within the 
frame to provide maxi- 
mum protection with 
minimum space re- 
quirements. 

Available in ratings 
of 1, 1%, 2, 3, and 5 hp, the new line was developed for 
use where extra severe conditions of dirt, grit, or 
moisture are encountered. It is also offered in explo- 
sion proof and dust-explosion proof construction for 
installation in hazardous locations. Typical applica- 
tions are: coal stokers, exhaust fans, grain elevators, 
and fuel pumps. 

Of cast iron construction, the new motors feature the 
standard Tri-Clad protection against physical damage, 
electrical breakdown, and operating wear and tear. 
Being capacitor motors, they have no brushes or com- 
mutators to interfere with either radio or television 
reception. 

For more information, circle on Inquiry Card, Item 27 


Fast, Accurate Flow Meter 


A new type of flow meter which has functional de- 
sign, gives fast and accurate response over an entire 
range and features low initial cost and maintenance 
has been developed by Minneapolis-Honeywell Reg- 
ulator Co., Brown Instruments Div., Philadelphia, Pa. 

The new meter includes such advantages as an 
evenly graduated meter scale and electronic integra- 
tion. It is available either as a mechanical flow meter 
with integral recorder, or as an electrical transmitter 
to be used with a Brown inductance bridge receiver. 

For more information, circle on Inquiry Card, Item 28 
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PRODUCT INFORMATION SERVICE 


Use the postage-free postcard below for further information on: 
e News of Equipment and Materials 
e New Catalogs 


Circle the Item Numbers in which you are interested and print 
clearly your name and address with title. 


NEW CATALOGS 


A 28-page databook, Bulletin 503, has 
been issued by Morrison Products, Inc., 
land, Ohio, and devoted to the com- 
pany’s line of blower wheels. Full data 
dimensions, construction, as well as 


graphs. Item 36 


illustrates various of fan-wheels and 
housings. 


CONDENSATE RETURN UNITS 

An easy-to-use selection table, 
6-page catalog, Section 212, of 
Roth Co,, Rock Island, Iil., 
and accurate selection of the 


gpm, capacity in gallors, 
range of models according to boiler pres- 
sure, specifications for 

and accessories 


LIQUID CHILLERS 


BUSINESS REPLY CARD 


FIRST CLASS PERMIT NO. 58, SEO. 84.9, P. L. & B., NEW YORK, N. ¥. 


HEATING AND VENTILATING 
148 LAFAYETTE STREET 


YORK 13, N. Y. 
READERS’ SERVICE DEPT. 


fixed and removable type tube bundles. 
Roy E such os water, oil, and alcohols. Bulletin 
TRAPS, VALVES, AND SPECIALTIES Roth _ fications, selection procedure, trans- 
A handy selection guide to its com- vertical condensate return unit to fit for dete, © 
plete line of traps, valves, and other specific needs. This table gives capacity re. fe 
specialties for steam and hot water heat- 38 
installations been issued as 
tein 180), by CA. Dunhow Co. Chi- ALLOY STEEL TUBING 
construct ing the use of alternate 
more than 20 specialty items; gives com-  Cluded, with all installation dimensions = carbon, or full hardening, grades of tub- 
plete range of applications for a variety shown graphically. 3s ing 
data in simplified, easy-to-read tables. The current condensed catalog of Mc- Known as Bulletin TDC 141, it presents _ at 
Cross-sectonal drawings and  photo- Donnell & Miller, Chicago, lil., is supple- condensed data on microstructure, criti- 
graphs illustrate operating characteris- mented by a 20-page catalog which cal points, effect of alloy elements, forg- © 
tics of every item. ......................ltem 29 covers products not presented in the com- ing, machining, welding and thermal @ 
ion parts. 
level controls with special applications, 3 H 
float controls and related devices. Dota ECONOMY IN USING STEAM 
’ ’ are valuable in solving special boiler How increasing Your Steam Costs Can @ 
complete capacity ond CONDENSATE METERS York, N. It consists of 16 questions 
A 4-page bulletin, No. R-513, issued by ond heat- 
ROOF VENTILATORS ‘design con fields. The value of the booklet | 
lished by G. C. Breidert Co, Los An. he rotary Bul- once does the author mention 
geles, Calif. Test data and descriptive _'etin includes size, dimension and weight = = oducts of his company. ..........item 40) 
matter relating to the 's roof table, and simplified piping diagrams for : 29 
both gravity and vacuum systems. Illus- FREON COOLERS 
trated with photos of typical installations, A most attractive catalog, No. 101, ine @ 
FORCED DRAFT FAN DATA cutaway drawings of rotor operation and = color, and entitied PK Freon Coolers, Dry mm 
An 8-poge illustrated bulletin, No. 300, construction sketches. 37 Expension Type, has been published by 
te burg, Pa. Coolers are described, illus- 
Daniel ., Port Chester, Conn. Booklet Bulletin 640, on UX and UXR liquid trations given for calculating the capacity 
chillers, has been published by Acme In- needed, and well presented and easily® ~ 
dustries, Inc., Jackson, Mich. This bro- 
COOLER FOR QUENCH OIL chure covers liquid chilling units with are accennscncccenenseccecesccesitom 41 3% 
Bulletin D-350-2 has been issued by : 
Trane Co., La Crosse, Wis., covering its : 
equipment for evaporative cooling of 
irculation of quench assures Dostege Stemp 
scientific control and saves time by con- Will be Paid Necemery 
tinuous operation, in addition to reducing by 8 Melled tathe | 
. oil losses and fire hazards. Included in ~ 
systems, 
STEAM TRAP SELECTOR 
A clear, concise method of presenting eas 
data to help in the selection of steam 
traps for industrial use is contained in =a 
Bulletin T-1750, released by Yarnall- Saas 
Waring Co., Philadelphia, Pa. This . 
ial equipment and then presents (aes 
information pertinent to the proper selec- a 
tion of necessary traps. It also contains 
a table on capacities of Yarway traps in =m 


illustrated discussions of results obtained 
with the recorder, .............-.--...item 46 


‘OIL, GAS BURNER PARTS CATALOG 


Hae 


lists cast semi-steel and forged 

verted bucket traps, compound 

traps, bali float air traps, Y-type 

ers and internal check valves. There 
four pages of data on calculation of 
densate loads and selection of traps to 


for a steam trap capacity chart. A 
Bulletins 118 and 119 list is included for bucket traps. item 53 


materials, presenting in one table infor- 
mation from 
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ardous locations, has been issued by the 
Industrial Control Div., The Arrow-Hart 
& Hegeman Electric Co., Hartford 
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selection and operating data engineer company. r 
on the one circuit budget UniTrane unit of perimeter 
for multi-room air conditioning systems is . points out the advantage of perimeter 
featured in bulletin DS-420, published A 142-page manual for the service de- = heating over other methods and tells in 
Trane Company, La Crosse, Wis. partments of oil burner and gas burner = detail how to plan, layout and install a i 
more, Md. The manual is a catalog of ment homes. It is profusely illustrated 
designed to provide individual practically everything thot is used incon- = throughout and devoid of advertising. 
control of air conditioning in of- nection with oil or gas heating, including = Printed on heavy enameled paper with a 
hotels, hospitals and other multi- controls, and contains not only part and = durable brown and gold cover. Price, es 
buildings. Item 42 _— price information but prices on 75 CONS, 52 
. DAMPER AND SHUTTER BROCHURE ing or exchange of parts. tem STEAM TRAP CONDENSED CATALOG 
Dampers and shutters for heating, air PIPE HANGER CATALOG AND DATA “ae manent catalog giving 
conditioning, ilating industrial Catalog 51, devoted to its pipe hang- c prices on its steam traps Ps 
and transit vehicles are described in a has penn toned by Blaw-Knox Co., _ Machine Works, Three Rivers, Mich. It 
brochure issued Minneapolis-Honey- burgh, catalog, standord g 
well has 96 pages and is complete with speci- 
it also describes the company’s line of fications, descriptive data and numerous 
motor operating units that occurately illustrations, as well as engineering data | 
ture or pressure controllers. ....Item 43 STAINLESS STEEL HANDBOOK handle these loads, including a full page ' 
issued by Niagara Blower Co., New York, = HEATING EQUIPMENT TRANSFORMERS 
N. Y. and covering its Niagara concen- its 120 pages the cloth-bound volume dis- gates lor, eight bulletin, 
spaces by taking care item 44 coven domestic type automatic oil- and gas- 
analyses, fabrication, heat treatment and _—ifired is 
‘STEAM TRAPS special conditions of service. ......ltem 49 Electric Co., Schenectady, 
covers SM (standardized manufacture) 
Nich, HOUSE VENTILATION MANUAL models of the mid-point grounded design, 
& Co., Wilkes-Barre, Pa., covering its An informative manual called A, B,C’s equipped with built-in. peste | self- 
yore hod of Ventilating Fans has been produced by shielding to suppress radio and television 
NuTone, inc., Cincinnati, it is interference. It describes the design and 
of expansion steam traps, designed for architects, builders and construction features of the transtormers 
for contractors, and features home ventile- discusses the benefits of stondard- 
Item 50 ization, facts on radio and television in- 
ith capacity tables and installation dia- A 16-page catalog covering its incin- HEAT AND VAPOR FLOW MANUAL 
Charts and formulas for determining _—'ess Firebrick Co., Chicago, lll. Catalog 56 pages, of Simplified Physics of vapor +] 
for ica- covers the rubbish incinerator erected in 
proper size trap for specific appl and Thermal Insulation has been issued 
ltem 45 _—‘ four standard sizes rated at 500 to 3,500 
lb per hr; also the portable incinerator by infra insulation, Inc., New York, N. Y. 
XYGEN RECORDER made in four sizes from 135 to 450 Ib per Yiritten. by Alexander Schwartz, presi- 
Available from Hays Corp., Michigan hr. Also described are special incinerators transfer 
ty, Ind., is the functionally designed, for garbage and cafeteria refuse, biological i cides chart of thermal 
lly indexed Magno-Therm oxygen re- one values, feature of previous editions, ; 
i bulletin 51-829. Divided into five and special applications. ............ltem 5 omplified ond made more easy to use. 
is PERIMETER HEATING MANUAL A chart of radiation and emissivity of 
ilizing the paramagnetic properties of A 36-page text on perimeter heating ee d 
wxygen, a diagrammatic explanation of application and installation has recently ows _ 
various gas sampling sys- been made available by The Lennox Fur- 
used with the instrument, and chart- nace Co., Marshalitown, lowa. It was Item 55 
MOTOR STARTERS | 
An eight-page folder, illustrating and 
describing its new line of Explo-Sate and 4 
o 
e - Folder gives complete information, includ- 
ing dimensions, weights, ratings and wir- 
ing diagrams for these magnetic across- 
the-line starters which the manufacturer 
$ claims are smaller and lighter than con- 
* ventional motor starters. ...........ltem 56 
VERTICAL TUBINE-TYPE PUMPS . 
An 8-page catalog, No. 7228, which 
' describes its Class APH-APK line of ver- 
in tical turbine-type pumps, is available 
poh from Ingersoll-Rand Co., Phillipsburg, Pa. 
$ These pumps are particularly applicable 
sto bulk liquid transfer, cooling tower, de- 
watering and similor services where suc- 
Ss § tion is from an open source, ......ltem 57 
ONE COAT INSULATING CEMENT 
A folder on its Powerhouse cement has 
a a a t been issued by Baldwin-Hill Co., Trenton, 
: N. J. This is a finishing cement which 
* also insulates and which, according to 
the manufacturer, is needed in only one 


PRODUCT APPLICATIONS 


New, Unusual, or Ingenious Uses of Equipment and Materials 


Big Electric Motors Pump Oil for Defense 


PROBLEM: The Basin Pipe Line System of the Texas 

Pipe Line Co., Houston, Texas, was required to add 

100,000 barrels per day to the pumping capacity of 

the 515-mile pipe line system which delivers crude oil 

from west Texas to connecting carriers at Cushing, 

Oklahoma. 

SOLUTION: The largest electric motors and pumps 
ever built for oil pipe 

line pumping service 

are now being installed. 

Eight 3,000-hp, 1,780- 

rpm induction motors 

will drive huge centrif- 

ugal pumps in four 

stations of the line, 

and seven similar 1,250- — 

hp units will aid in honsthing capacity of the line to the 
new requirements. These 3,000-hp motors, supplied 

by Electric Machinery Mfg. Co., Minneapolis, Minn., 

use pressure-lubricated bearings and are fully enclosed 

for ventilation from a filtered fresh air source. They 

are designed for starting at full voltage at extremely 

low current. 

RESULTS: Capacity of the pipe lines will be increased 

with a minimum number of mechanical units. Special 

starting characteristics of motors will minimize dis- 

turbance to the power systems. 


Comfort-Cold Storage Combined in Produce Store 


PROBLEM: One of the time-consuming and expensive 
jobs in the retail fruit and vegetable produce business 
is the requirement for nightly transfer of perishable 
merchandise from retail areas to cold storage facilities 
and the reverse chore of setting up displays in the 
morning. A similar difficulty is encountered in stock 
rooms handling the transfer of goods from shipping 
containers to retail areas. The problem of wilting of 
both produce and personnel during long hot summer 
days also plagues the industry. 

SOLUTION: Smilen Brothers, Inc., chain of fruit 
stores in New York 

City, claims the dis- 

tinction of being the 

first company in the 

country to air condi- 

tion throughout prod- 

uce stores sstill 

maintain the open front 

feature common to this 

type of establishment. 

By installing oversize 

packaged Typhoon air — 

conditioning units, the company manages to convert 
its comfort air conditioning system into cold storage 
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equipment at night. Instead of packing up all the 
produce at the end of the day and placing it in cold 
storage for the night, the air conditioning equipment 
is left running throughout the night and the produce 
left in place on the racks. The closing of doors and win- 
dows at night, changes the load on the system so that 
the entire store can be kept at night between 58 and 
62F with only slightly oversized equipment. Two 5-ton 
units are used to perform the dual job where a 744-ton 
unit would be needed for comfort cooling alone. Most 
Smilen stores are roughly identical with a 15 x 40 ft 
selling area and 15 x 40 ft stock room. The selling 
area is air conditioned by one unit and the stock room 
by another of the same size which also acts as a booster 
for the selling area when the store front is open. 
RESULTS: By using two 5-ton air conditioners instead 
of one 10-ton unit, flexibility is gained so that on 
spring and fall days only one unit may suffice. The 
labor and time involved in moving produce to and from 
the storage room is eliminated. Selling can continue 
right up to closing time. Morning preparation time is 
greatly reduced. Handling and constant damage to 
fruit is minimized. Employees and customers are more 
comfortable and sales consequently increased. 


Window Unit in Transom Cools Store 


PROBLEM: Robert Vierthaler, who operates a small 
jewelry store at 604 Federal Street, Pittsburgh, was 
in need of air conditioning not only because of intense 
summer heat but also because dust accumulated on his 
precision instruments and gages when he left the door 
open for ventilation. There was no water supply or 
drainage facilities and no space or windows in which 
to install air handling machinery. 

SOLUTION: An air 

conditioning survey re- 

vealed that about 1 ton 

of refrigeration would 

handle the load. A 

Frigidaire representa- | 

tive suggested that a 

standard sized transom 

over the front door be 

used to accommodate a 

l-ton capacity Frigid- 

aire window room air E 
conditioner. The unit contains two complete ‘nite 
miser refrigerating systems. 

RESULTS: On especially hot days, both systems are 
operated, while during normal summer weather, one 
compressor supplies enough capacity to do the job. 
Because the unit is equipped with automatic moisture 
disposal, there is no danger of excess moisture drip- 
ping on customers as they come through the door. 
None of the limited commercial space is occupied by 
air conditioning equipment. 
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Plant Zoned by 50 Electric Heaters 


PROBLEM: At the new 196,000 sq ft factory addition 
of McCulloch Motors, Los Angeles, manufacturer of 
chain saws and gasoline engines, uneven distribution 
of heating load and intermittent requirements in some 
areas favored the use of multiple heaters with a high 
degree of flexibility. 

SOLUTION: Operating on the premise that better heat 
distribution at lower 

cost results from hav- 

ing a large number of 

small units  strategi- 

cally spaced, 108,000 

sq ft of this area was 

divided into zones of 

maximum and mini- 

mum heat losses, and 

50 Kilbury blower-type 

electric heaters, 13 kw 

(45,000 Btu) capacity 

each, were installed. 

The outside cold bays and entrances were assigned 
more than half the units, and the remainder warm the 
inside bays where only ceiling losses occur. Each unit 
is equipped with individual thermostat for zone con- 
trol, and heats independently or in unison with other 
units. The units have high-velocity blowers designed 
to put heat down on the floor through vertical ducts 
or by free throw. The heat is mixed with the cold air 
on the floor, minimizing warm air stratification and 
roof heat losses. The bases of heaters are 9 ft above 
the floor, and wherever possible the inside channels of 


steel I-beam columns are utilized for shielding the 
ducts. 

RESULTS: Uniform heating over a wide area or spot 
heating by zones is achieved at low cost. 


Sludge Cleaned from Oil Tanks 


PROBLEM: Bunker C fuel oil storage tanks tend to 
accumulate a deposit of muck and sludge which is diffi- 
cult to remove. Previous cleaning practice had been 
to flood the compartments with distillate, allow it to 
soak in for an hour, then pump out the distillate and 
send a man, suitably equipped with safety suit, air 
supply, and safety ropes into each compartment to 
flush out the softened residues. The sludge did not 
respond completely in the solvent action of the distil- 
late and the actual cleaning job was far from adequate, 
particularly in view of the difficulty of effective re- 
moval of loosened deposits by a worker handicapped 
by the safety clothing, helmet, etc. 

SOLUTION: A new method is based on the use of Mag- 
nusol HD, an emulsifiable solvent cleaner manufac- 
tured by the Magnus Chemical Co., Garwood, N. J. 
The material has been used in industry for degreas- 
ing, and it was thought that considerable savings in 
cleaning costs would result if a method could be de- 
vised for using it on Bunker C sludge. The Magnus 
cleaner was mixed with distillate, and the mixture 
sprayed inside the tank by a man suitably protected 
with safety clothing and air supply. The surfaces 
were then flushed off with water under pressure. 
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RESULTS: The residues were removed completely by 
one spraying of the Magnusol mix and flushing. Re- 
peated tests show that one man can thoroughly clean 
out a compartment in less than a half hour. 


Automatic Control Solves Moisture Problem 


PROBLEM: At the Sierra Talc and Clay Company, Los 
Angeles, clay is dried in a 65-ft-long rotary kiln at 
temperatures from 180F to 1220F. This clay is used 
in the preparation of Adsorbol, trade name of an 
important product for the decolorizing of vegetable, 
marine and animal oils. It is important that uniform 
moisture content be maintained. 

SOLUTION: Temperatures are sensed at the outlet 
stack of the kiln with an iron-constantan thermocouple 
and are measured, recorded and controlled by a Wheelco 
Model 7001 Capacilog strip chart recorder with a scale 
and chart range of zero to 800F. To achieve accurate 
control, an Xactline is incorporated into the system 
to eliminate thermal lag. 

RESULTS: Particle size distribution of the product had 
been adversely affected by extreme variations in mois- 
ture content under old style manual controls. The 
present system has overcome these difficulties and the 
kiln now requires less attention. 


Hospital Buys Air Conditioning in Packages 


PROBLEM: The Mercy Hospital in Hamilton, Ohio, re- 
quired air conditioning but did not have sufficient 
finances for a complete job. 

SOLUTION: It was decided that progressive expendi- 
tures for self-contained 

units could be met from 

time to time to gradu- 

ally build up a complete 

air conditioning system. 

The hospital has air con- 

ditioned its two operat- 

ing rooms with pack- 

aged units installed in 

a brick penthouse on the 

hospital roof directly 

over the _ operating 

rooms. Two 5-ton self-contained Frigidaire air condi- 
tioners were installed face to face in this penthouse 
as shown in the photo. Owing to anesthetic fumes, 
100% fresh air is cooled and introduced into the oper- 
ating rooms. 

RESULTS: Prior to installation of air conditioning, 
surgeons had been operating with room temperatures 
running up to 95F and a nurse was required frequently 
for the sole duty of keeping the attending surgeon’s 
face free of perspiration. Operations had been previ- 
ously scheduled during cooler morning hours whenever 
possible. After installing air conditioning, operating 
conditions were more comfortable and schedule more 
flexible. Attendants say that the patient does not lose 
body fluids as fast as before. Filtering incoming air 
provides more sterile conditions. Hospital officials 
found they could have air conditioning where it was 
most needed and later expand the system to include 
remainder of the wing. 
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NEWS OF THE MONTH 


MARYLAND GAS REGULATION 


relieves state of restrictions imposed by Petro- 
leum Administration for Defense. 


Asserting its right to regulate intrastate use of 
natural gas, the Maryland State Public Service Com- 
mission adopted a resolution Aug. 16 relieving the 
state of restrictions imposed by the Petroleum Admin- 
istration for Defense. 
© AUTHORITY.—The resolution certified to the Presi- 
dent that the Maryland PSC “has authority to restrict 
the use of natural gas and that it is exercising that 
authority to the extent necessary to accomplish the 
objectives of the Defense Production Act of 1950.” 

Federal measure provides for exemption of states 
_ from natural gas regulation by the federal agency 
upon proper certification of authority to the President. 
© RESULT.—Effect of the resolution was to remove 
Maryland from the new federal curbs on installation 
of new home and space-heating equipment originally 
applicable to 15 states and the District of Columbia. 

Although the state commission has authority to 
adopt similar restrictions, there was no immediate 
indication of its intention in this respect. 


AIR CONDITIONING SALES 


show sharp gains in 1950 as reflected by census 
figures on shipments. 


Shipments of components and accessories for air- 
conditioning and commercial refrigeration equipment 
in 1950 were valued at $196 million, up 48% over 1949 
and only slightly below 1947 peak shipments of $204 
million. This increase in value of shipments was shared 
by all four major classes of components and accessories 
for air conditioning and commercial refrigeration 
equipment included in a Census Bureau report. Con- 
densing units showed an increase from $54 million in 
1949 to $74 million in 1950, a gain of 39%. Compres- 
sors and compressor units, valued at $30 million in 
1949, increased 57% to $47 million in 1950. Centrif- 
ugal refrigeration systems were valued at $12 million 
in 1950, up 50% over 1949, and the value of heat- 
exchanger equipment shipped in 1950 amounted to $62 
million, an increase of 52% over the preceding year. 
UNITARY EQUIPMENT.—Shipments of self -con- 
tained air conditioning units amounted to $85 million 
in 1950, a gain of 68% over 1949. The value of ship- 
ments of ice-making machines totaled $7 million. 


TABLE 1.—SHIPMENTS OF AIR CONDITIONING AND REFRIGERATION EQUIPMENT, 1946 TO 1950. 
(Value figures in thousands of dollars) 


1949* 
Class of product 


1948 


Number Value | Number 


Value 


Condensing units .......... 858,367 $74,483 610,341 
Ammonia refrigerants.. 245 352 254 
Refrigerants, except 


858,122 
807,693 
50,429 


954,368 
2,652 


951,716 


610,087 
570,280 
39,807 


604,431 
2,240 


40,221 
12,249 


Heat-exchanger equip- 


ment 


9,400 
- 103,596 


26,916 


84,842 
33,958 
50,884 

7,203 


249,854 
193,807 
56,047 


Ice-making machines.... 11,846 


$73,443 1,039,772 $98,296 755,538 $55,379 

1,799 1,646 2,107 1,409 1,464 
90,224 754,129 
73,742 712,781 
16,482 41,348 


34,586 191,770 
9,481 3,176 


20,148 
7,814 
63,025 
20,167 
6.2 
13,959 
28,246 
39,509 
9,930 


29,579 
3,122 


71,644 973,093 
56,829 924,553 
14,815 48,540 


33,493 
9,209 


24,284 
10,351 


53,915 
40,340 
13,575 

n.a. 15,377 
4,415 5,862 
313,682 


111,620 
73,638 
37,982 


5,947 7,822 


*Revised. 
n.a. Not available. 
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: 
we 1947* 1946 
Value | Number | Number | Value Number | Value 
$53,534 841,609 
346 1,129 
ammonia ..............---- 74,131 53,188 840,480 = 
Air-cooled ............-- 57,685 40,127 797,098 : 
aed 16,446 13,061 43,382 
and com- 
pressor units.............. | 46,977 | 29,929 459,390 
refrigerants... 6,756 5,620 4,156 
efri ints, except “ 
ommonia 602,191 24,309 455,234 
tri refri ition 
285 8,189 361 313 312 6,593 
Evaporative condensers 7,818 ~~ 8,869 4,798 5,850 5,560 7,505 n.a. 4,859 4,957 
Unit coolers ................. 152,996 26,223 95,850 15,707 102,825 17,874 n.a. 190,552 18,203 
Air 13,306 30,044 7,997 21,633 8,276 n.a. 9,551 3,880 
Refrigeration ae 12,917 65,806 7,710 81,192 9,598 n.a. 181,001 14,323 
Other heat-exchanger 
-cont air con- 
ditioning units .......... 123,709 50,584 49,008 74,976 47,664 19,500 
Room-type ..............---- po 89,320 17,940 15,503 42,904 29,835 5,870 
Other than room-type.. 34,389 32,644 33,505 32,072 | 17,829 13,630 
6,902 4,641 n.a. n.a. 
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@ SCOPE OF SURVEY.—The figures on quantity and 
value of shipments in this report represent completed 
sales of equipment, i.e. units actually billed and 
shipped. Complete units delivered on consignment or 
shipped to a branch warehouse for stock are not in- 
cluded until such time as they are actually sold. The 
dollar values shown are the manufacturers’ net billing 
prices, f. o. b. factory. 

The report includes data for virtually every com- 
pany manufacturing components and accessories for 
air conditioning and commercial refrigeration and 
complete air conditioning equipment. The 1950 figures 
are based on reports received from 98 companies. 

Table 1 presents a historical summary of the quan- 
tity and value of shipments of air conditioning and 
commercial refrigeration equipment by class of prod- 
uct for the period 1946 through 1950. 


FUEL TRENDS 


revealed in Census of Housing report showing 
year built, equipment, and fuel for dwelling units. 


Almost every home had a radio in April 1950, about 
one out of eight had a television set, and 


Practically all the dwelling units in urban areas had 
electric lighting. However, in rural areas, electric 
lighting was lacking in 10% of the rural-nonfarm 
homes and 22% of the farm homes. 

e@ REFRIGERATION.—The number of occupied dwelling 
units having mechanical refrigeration more than dou- 
bled during the past ten years and the number with 
ice refrigeration was reduced to only half as many as 
in 1940. In 1950, about 33.5 million occupied dwelling 
units, or 8 out of 10, reported mechanical refrigeration 
and 1 out of 10 reported ice refrigeration. The highest 
proportion of units not having any refrigeration was 
among rural-farm units, of which 22 per cent lacked 
refrigeration. In contrast, the proportion lacking 
refrigeration in urban areas was only 4 percent. 

e COOKING FUEL.—Utility gas far outranked all other 
fuels as the principal fuel used for cooking. It was 
reported as the principal cooking fuel used in 21.4 
million units, which was about one-half the occupied 
dwelling units. Electricity ranked second, with 6.1 
million households, or 15%, using it for cooking fuel. 

In urban areas, utility gas was first and electricity 
was second in use. About 70% of the urban units 
reported utility gas and 12% reported electricity. 


four out of five had mechanical refriger- 
ation, according to preliminary sample data 
from the 1950 Census of Housing. Utility 
gas was the predominant cooking fuel and 


HEATING EQUIPMENT AND HEATING FUEL FOR OCCUPIED 
DWELLI TES 


NG UNITS, FOR THE UNITED STA 
1950 AND 1940 


coal ranked first among the fuel used for 1950 Total 1940 Total 
heating homes. Figures on these and other Subject 
housing characteristics, based on prelimin- | PO | | 
ary sample data from the 1950 Census of pects — 
Housing, were released in June by Roy V. ‘ 
ling units................ | 42,520,000) ........| 34,854,532) ........ 
Peel, Director, Bureau of the Census, De- Occupied dwelling units. 42,520,000) ........ 34,854,532 
partment of Commerce. HEATING EQUIPMENT 
© YEAR BUILT.—During the last five years, reporting ............ | 41,702,000/100.0 34,240,088 100.0 
the Nation had one of the greatest building - | 20,870,000) 50.0| 14,346,835) 42.0 
Piped steam or hot water.. -| 9,736,000) 23. 7,427,754) 21.8 
booms in its history. By 1950, units in Warm air furnace ................---.---- 11,134,000 7 6,919,081} 20.3 
structures built in 1945 or later amounted and not heated.... 50.0} 19,802,230) 58.0 
to 5.9 million, or 13% of all dwelling units. 15,024,000| 36.0 
The volume of building for this period, Other means without flue ........ 5,094,000; 12.2 xX 
January 1945 to April 1950, averaged ap- Not heated 1.7 
proximately 1.1 million units = year. Non- HEATING FUEL 
farm units accounted for 90% of the new 
units; the volume of nonfarm housing aver- ing fuel 20,724,000|100.0| 14,152,024|100.0 
aged approximately 1.0 million units per Coal Sadoberecssecsecsshiadennsacteuatasseususcssiea 9,430,000 45.5 10,903,163 77.0 
tures built between 1940 and 1944; thus 195,000) 0.9 
* Liquid and other fuel... 
there was a total of 9.2 million units, or Tiquid 
21%, in structures less than 10 years old. Other fuel 452,000} 2.2 
On the other hand, 20.1 million units, 46% 
of the total, were in structures more than porting fuel 20,053,000|100.0} 19,469,707)100.0 
ELECTRIC LIGHTING. — About 94% 5,881,000| 29.3| 2,728,381| 14.0 
the total dwelling units had electric light- 5,204,000} 26.0 
ing in 1950 compared with 79% in 1940. _ Bottled gas .............. 676,000) 3.4 : 
Electric lighting was installed in most of foal... 1,736,744 70 
the new units built during the decade; it 272,000} 1.4 
was also installed in a substantial number Other fuel. 369,000 
of existing units, particularly in the rural 


areas where power lines had been ex- ‘Data not available. 


tended. 


(Continued on page 111) 
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ONE VITAL SPOT where Revere Copper Tube can be used is in: the convey- 
ing Of liquids in industrial processing. Here is just the 

Copper Tube to show its true worth. For it is non-rusting and will resist. the 
corrosive action encountered in many of the process applications. : 


ING Revere Copper in the vital spots has always 

made common sense. Now, with copper restricted for 
some uses and limited for others, it becomes even more 
important to use “Copper Where It Counts!” 

Three of these places are: industrial process lines, under- 
ground service lines and for domestic hot and cold water 
lines. Revere Copper Water Tube can be used for these 
purposes. So, whether you are a contractor, engineer or 
builder it will pay you to specify and use what copper you 
can get where it will do you and your customers the most 
good. That means in the spots where rustable materials 
can’t stand the gaff. 

Revere Copper Tube is non-rusting, has high corrosion 
resistance, is easily worked, installation costs are no more 
than for short-lived materials. It is joined with solder or 
compression fittings. Revere Copper Tube is ideal for re- 
placement as it is readily bent, requires fewer fittings. It is 
available in hard and soft tempers, in straight lengths; also 
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in 60’ coils in soft temper. Each length is marked with the 
name Revere. Look for this mark. It assures uniform quality. 
To maintain your reputation for top-quality jobs, while 
metals remain short, use Revere Copper Water Tube 
wherever you can. The Revere Technical Advisory Service 
will be glad to help you in every way possible. Avail your- — 
self of this service through your Revere Distributor. Call 
him today. 


4 INCORPORATED 
1 Revere in 1801 
New York 17, N. Y. 


Histon, Mich; Los Angeles 
Ni Bedford Mis Rome, 
Col: New Bea Distributors E 


Now, it makes:moresehse than evéer'to.use. 
| 
UNDERGROUND Revere. Copper Water: Tube resists the corrosive action of 
water inside and that of the soil on the outside. -{t can be bent around 
obstructions; made to follow the contours of the ground. its long sections, — 
which may be had in coils, ere easier to handle, require fewer fittings. 
J 
WERE WU tm” 
3 
REVERE 
COPPER AND 
Founded by Phi 
230 Park Avenys, 
M 
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What supoib taste! For help with 
the temperature control they consulted Honeywell! 


We doubt that cartoonist Larry Reynolds’ char- 
acter, Butch, knows the difference between a stud 
and a joist. 

But he certainly has one mighty sound idea. 


Honeywell can help heating engineers and 
contractors provide the proper thermal environ- 
ment for any client — anywhere — in any kind of 
structure. We have a lot of well informed control 
engineers —in our 91 different offices— who are 
experienced in doing just that. And we have a 
lot of literature that’s yours for the asking — on 


the automatic control of heating, ventilating and 
air conditioning. 
So, why not talk to Honeywell? Why not write 


to Honeywell about your control problem? And 
why not do it now? 


For information on how to solve heating con- 
trol problems in hospitals, see the columns on 
the next two right-hand pages. 


Honeywell 


inn 
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Among rural-nonfarm units, electricity and utility 
gas were the chief types of cooking fuel; each was 
used in about one-fifth of the units. 

In rural-farm homes, wood was used most, the pro- 
portion being 39%; bottled gas and electricity were 
next in rank, each being used in 16% of the farm 
homes. 

Although utility gas for home cooking had the great- 

est number of users in 1950, the number did not in- 
crease proportionately as much as the number using 
electricity since 1940. The number of users of elec- 
tricity more than tripled in the past decade. The use 
of wood as the principal cooking fuel decreased sub- 
stantially. 
@ HEATING EQUIPMENT.—Approximately 20.9 mil- 
lion, or one-half the occupied dwelling units, reported 
central heating equipment. The proportions with cen- 
tral heating equipment ranged from 62% among urban 
units to 17% among rural-farm units. 

Of the units reporting central heating, about 9.7 
million had piped steam or hot water systems and 11.1 
million had warm air furnaces. Since 1940, the num- 
ber of units with warm air furnaces increased much 
faster than the number with piped steam or hot water. 
The number of units with warm air furnaces was 6.9 
million in 1940 and 11.1 million in 1950; the number 
with piped steam or hot water increased from 7.4 mil- 
lion to 9.7 million. 

The number of units with central heating equipment 
does not represent the number of central heating in- 
stallations. The majority of multi-unit structures have 
only one central heating system which serves all the 
units in the structure. The number of units with cen- 
tral heating equipment, therefore, is considerably 
larger than the number of central installations. 

The proportion of units with non-central heating 

equipment was 36% among urban units as compared 
with 82% among rural-farm units; most of these had 
flue-connected heating stoves. 
@ HEATING FUEL.—Coal was used for home heating 
much more extensively than any other fuel. Among 
the units having central heating equipment, almost 
half (46%) of the units used coal as the principal fuel; 
utility gas, which ranked second, was the principal fuel 
used for heating 28% of the units, while liquid fuel 
was reported for 23%. 

Among the units having non-central heating equip- 
ment, coal and utility gas were the fuels used most, 
each being used as the principal fuel in about one- 
fourth of the units; liquid fuel and wood were next, 
each being used in one-fifth of the units. 

In the Northeast and North Central Regions, coal 
was the predominant fuel used for home heating. In 
both regions, coal was used in approximately one-half 
the occupied dwelling units. 

Utility gas as the principal heating fuel predom- 
inated in the West; it was used in almost three-fifths 
(56%) of the units reporting fuel. In the South, 
three-tenths of the units used utility gas for heating; 
coal and wood followed closely, each being used in 
about one-fourth of the units reporting fuel. 

@ RELIABILITY OF THE 1950 DATA—Because the 1950 
data in this report are based on a sample, the results 
are subject to sampling variability. 
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What supoib taste! For help with the 
temperature control they consulted 
(your firm name) 


For help with any control problem, 
talk to Honeywell! 


eating a hospital, for instance... 


Here's an excellent way to help 
make sure the hospital you 
work on today will meet the 
demands of tomorrow: Equip 
it with Honeywell Individual 
Room Temperature Controls. 

The trend indicates it will soon be routine medical 
Practice to give each patient the exact room temperature 
he needs to get well fastest. This means, of course, that — 
Individual Room Temperature Control will soon be a 
“must” in the modern hospital—because no other system 
can compensate for varying effects of wind, sun, open 
windows and variations in internal load. 

Thus, it’s just sound planning to install Honeywell In- 
dividual Room Temperature Control when a hospital is 
being built. Doing it later, as a modernization project, is 
sure to cost your client substantially more money. 

For full facts about this remarkable system —and about 
the special Honeywell thermostat designed to meet a 
hospital's special needs — mail the coupon below today. 


| CJ Send a personalized reproduction of the Reynolds cartoon. | 
Name. Firm Name. | 
bee | 
Sent this coupon today to Dept. HV-9-159, Minnecpolis 8, Minn. 


“Honeywe 
Coitiol 


m 
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| 
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® Production of primary aluminum in the United 
States during the first half of 1951 reached the highest 
level since the first half of 1944 and exceeded the level 
for the first half of 1950 by 18%. The total amount 
produced during the first half of 1951 was 807,181,724 
pounds. Aluminum foil shipments during the period 
totaled 52,753,638 pounds. 


® Cathodic protection of tanks, pipes and power cables 
extends their useful life by five to ten years, report 
Bureau of Docks (Navy Department) Engineers. This 
safeguard against galvanic and electrolytic deteriora- 
tion is maintained artificially by providing DC power 
at strategic points, with current flowing toward the 
metal to be protected. High quality magnesium anodes 
so used have effective life of 10 years. Four corrosion 
engineering firms are working with the Navy in pro- 
longing life of vital equipment, cutting replacement 
costs and conserving critical material. 


HOUSE HEATING PRACTICE 
has changed over the past decade, HHFA 


survey reveals. 


The extent to which practice has changed in house 
heating during the past decade is reflected in a hous- 
ing materials use survey made by Housing and Home 
Finance Agency. 

Results of that part of the survey which deals with 
mechanical equipment are given in the accompanying 
table. Highlights are that forced warm air systems 
have increased from 19% of houses built in 1940 to 
31% in 1950; forced hot water from 5% to 12%; oil 
from 13% to 31%; and gas from 18% to 31%. 
© RADIATION.—The survey also shows that 45% of 
new radiator heated houses are radiant panel jobs, 
42% convectors, and 5% baseboard, the balance of 8% 
being direct radiators. Since 14% of all new houses 
are radiator heated (12% forced water, 1% gravity 
water, 1% steam), then the percent of all single family 
houses built in 1950 being equipped with convectors 
is 5.9% (.42 x 14%), by radiant panels 6.3% (.45 x 
14%), by conventional radiators 1.1% (0.8 x 14%), 
and by baseboards 0.7% (.05 x 14%). 

Tankless coils and storage type water heaters show 
important gains since 1940, while side arm heaters 
declined. 
© SIZE.—In 1940, 67% of new single-family houses 
were 1-story, while in 1950 this had increased to 86%. 
Similarly, new non-basement houses increased from 
31% to 61%, one-bathroom house from 80% to 93%, 
and average area decreased from 1,177 to 983 sq ft. 

The survey covers single-family detached houses 
built during 1940 and those built during the first half 
of 1950, data being furnished by 50 Federal Housing 
Administrator field offices. Results were adjusted to 
cover all detached single-family houses built, regard- 
less of method of financing. 

The agency emphasizes that while the sample cov- 
ered by the survey was adequate, the percentages 
should be used to indicate trends rather than precise 
percentage changes. 


112 


HEATING AND HOT WATER PRACTICE IN 


HOMES BUILT IN 1940 AND 1 


Percent of New Houses 
Characteristic Equipr 
1950 1940 
Method of Heating Building 
Forced hot water 12 5 
Gravity hot water 1 7 
Steam 1 9 
Forced warm air 18 23 
Gravity warm air 31 19 
Pipeless furnace ae 1 
Floor furnace 22 22 
Wall type room heater 6 woe 
Room heaters, stoves 2 12 
Electric heaters 1 — 
No heating 6 2 
Fuel for Heating 

Oil 31 13 
Gas 60 47 
Electricity 1 _ 
Coal or wood 2 8 
None 6 


Method of Heating Service Water 


Storcge type heater 67 50 
Side arm heater, separate tank 9 35 
Coils, separate storage tank 5 1 
Tankless coil 10 — 
Instantaneous gas heater —- 8 
Other 9 6 


Cold Water Piping 


Galvanized 53 71 
Copper or brass 47 29 


Heating System Piping (Radiator Systems Only)t 


Steel or wrought iron 24 92 

Copper 76 8 
Heating System Ducts (Warm Air Systems Only)t 

Galvanized steel 87 

Aluminum 1 A 

Other 2 er 


Type of Radiators (Radiator Systems Only)t 


Direct (conventional) 8 

Convectors 42 Not 
Baseboard 5 Available 
Radiant panel 45 


Material in Plumbing Fixtures 


Bath tubs, cast iron 78 

Bath tubs, steel 22 

Lavatories, cast iron 73 

Lavatories, steel 15 Not 
Lavatories, other 12 Available 
Kitchen sinks, cast iron 67 

Kitchen sinks, steel 32 

Kitchen sinks, other 1 

Fireplaces 

Yes 78 38 
No 22 62 


+The percentages in this category are of radiator-heated houses only, 
not percent meer all new houses. 
percentages in this category are of warm air-heated houses only, 
not percent of all new houses. 
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NEW OIL DISCOVERY 


in West Texas may prove biggest in 20 years. 
Covers ten times area of East Texas pool. 


Texas Railroad Commission hearings, held in Aus- 
tin during July on the vast Sprayberry Trend of oil 
sand in West Texas, indicated that the area may prove 
to be the largest discovery in the United States within 
the last twenty years, or since the discovery of the 
huge East Texas field. 
© SPREAD.—The fact that it may cover from 700,000 
to 1,000,000 acres was not controverted by witnesses 
for various interests. 

Such a spread of oil territory is almost ten times 
that of the East Texas field, formerly the largest in 
the United States. The East Texas field covers 133,000 
acres. 

There was no attempt at the hearings to show that 
the Sprayberry Trend has the per acre recovery of the 
East Texas pool. The only comparison was in size. The 
East Texas field is eighty-eight miles long and runs 
from one to ten miles in width. 

The Sprayberry Trend, extending through a tier of 
counties in the midland portion of the Permian Basin, 
is more than 100 miles long and ten to fifteen miles 
wide. 

Geologically speaking, the witnesses generally 
agreed, the Trend, a large stratigraphic trap, is con- 
tinuous. 
© AVAILABL.E.—It also was shown that no other area 
in this country offered as much additional oil to a ton 
of steel—drilling and transportation—from a daily 
production standpoint. Also, it was agreed that there 
was no other source of supply here where as much oil 
could be made available in so short a time, and with 
such a small expenditure of steel. 

Given the necessary steel, the Trend can supply a 
large part of the 1,000,000-barrel daily oil reserve pro- 
ducing capacity desired by the Petroleum Administra- 
tion for Defense. 

The desirability of the oil, which is sweet and of 
high gravity, is reflected in the rush of pipelines into 
the area. 

Deliverability of the crude oil in case of a national 
emergency is improved by the fact that two railroads 
—Texas and Pacific and Santa Fe—have facilities near 
by for handling tank-car movements. 


A-C WATER DEMAND 


loads Kansas City supply system to the point 
of emergency action. 


Use of air conditioning in Kansas City, already 
heavier than in most cities, is increasing so rapidly 
that eventually such usage will have to be restricted 
or something will have to be done to supply additional 
water for air conditioning equipment, according to 
Melvin P. Hatcher, director of the city water depart- 
ment. 
© ACTION.—Mr. Hatcher disclosed (July 28) that his 
department is considering construction of another 
pumping station adjacent to the downtown district to 
take care of the air conditioning demands on the sys- 
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What supoib taste! For help with the 
temperature control they consulted 
(your firm name) 


For help with any control problem, 


talk to Honeywell! @ 


Air conditioning, for instance ... 


By applying electronics to air con- 
ditioning control, Honeywell has 
produced a system that’s years 
ahead in design! 

It’s the world’s most sensi- 
tive air conditioning control — 
responds instantly to tempera- 
ture change—no waste of warm $ 
or cool air. And it’s much simpler — servicing is practi- 
cally eliminated. 

In addition to the electronic relay 1) and space ther- 
mostat 2), the system incorporates duct thermostats, im- 
mersion thermostats, and motorized valves and dampers. 

This system costs less to operate, too — because only 
when outside air is too warm to use for cooling does 
the system call for refrigeration. 

So whenever you're planning temperature control for 
hospitals, stores, offices, restaurants, theatres or any other 
kind of structure, be sure to call for Honeywell Electronic 
Air Conditioning Control. 


C1] Please send complete information on Honeywell Electronic 
Air Conditioning Control. 


\_] Send a personalized reproduction of the Reynolds cartoon. 


Name Firm Name 


Addr City Stete___m_ 


Send this coupon today to Dept. HV-9-159, Minneapolis 8, Minn. 
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tem. Pointing out that Kansas City now is using about 
20,000,000 gallons of water a day on hot days for air 
conditioning alone, with most of this in the downtown 
area, Hatcher said that if this demand should double, 
as trends indicate it may, more water will have to be 
pumped into the downtown district. 

Although that could be done by installing additional 
mains from the city’s Turkey Creek pumping station, 
he said it was believed a better idea to build another 
pumping station for use only in hot weather when air 
condition demand is high. © 
@ FIGURES.—Data on air conditioning assembled by 
the Kansas City Power & Light Co. disclose that Kan- 
sas City has 93 tons of refrigeration for each 1,000 
population, compared to only 50 tons per 1,000 in most 
cities as Philadelphia and Chicago. A number of other 
cities already have had to limit the amount of water 
used for air conditioning. Figures of the utility com- 
pany show there are 42,000 tons of refrigeration for 
air conditioning in Kansas City. 

Mr. Hatcher said his department engineers are gath- 
ering data which will be turned over to consulting en- 
gineering firms for determination of the impact on 
the distribution system of the increase in installation 
of new air conditioning units. 


AGA CONVENTION 


to examine technical, political, and financial 
problems of gas industry in $4.5 billion expansion. 


Natural gas expansion, utility financing, public re- 
lations, and federal controls will head the list of im- 
portant subjects to be covered at the thirty-third 
annual convention of the American Gas Association 
at St. Louis, Missouri, October 15 to 17 inclusive. 

More than 5,000 delegates are expected for the meet- 
ing. The roster of speakers will be headed by Senator 
Everett M. Dirksen, of Illinois, and Frank C. Cortright, 
executive vice president, National Association of Home 
Builders. The General Convention Committee is under 
the chairmanship of Robert W. Otto, president, Laclede 
Gas Co. 

D. A. Hulcy, of Dallas, Texas, who is president of 
both the AGA and the U. S. Chamber of Commerce, is 
slated to open the convention on Monday morning, 
October 15, with an address on the prospects and ac- 
complishments of the gas industry. Mr. Hulcy is also 
president of the Lone Star Gas Co. in Dallas. 

The close relationship between gas utilities and 
appliance manufacturers will be spotlighted by 
Frederic O. Hess, president, Gas Appliance Manufac- 
turers Association and president, Selas Corp., Phila- 
delphia, in another Monday morning feature. This 
meeting and most of the convention sessions will be 
held in the Kiel Auditorium. 

America’s gas utilities have launched a four and 
a half billion dollar expansion program, which will 
require $3.2 billion in new financing over the next 
five years. For a viewpoint on the attitude of large 
financial institutions on this program, the Monday 
general session will hear from a distinguished finan- 
cial speaker, well known in banking circles. 


114 


Federal controls and credit regulations have re- 
stricted construction of new homes in 1951, and next 
year’s picture is uncertain. Mr. Cortright, as head of 
the organized home-building industry and a leading 
authority in residential construction, will report on 
the outlook for housing in 1952, at Tuesday’s general 
session. Harry K. Wrench, president, Milwaukee Gas 
Co., will discuss the importance of natural gas in 
economic development of gas utilities and the nation. 

Mr. Hulcy will present awards at the general session 
on Tuesday for outstanding achievements by gas in- 
dustry members in the past year. The awards include 
the AGA Distinguished Service Award for the most 
outstanding contribution to the advancement of the 
industry; the Beal Medal for the best technical paper 
presented during the year; the McCarter Medal for 
successful resuscitations from asphyxiation by gas; 
and the McCall Awards for exceptional achievements 
in home service work. 

Other sessions and events will cover problems in 
natural and manufactured gas utilization, public re- 
lations, appliance design and sales, utility operation, 
industrial and home service. 


RIVER COAL 


plays diminishing role in supply of small anthra- 
cite sizes for power generators. 


Ever since the beginning of anthracite mining a 
century and a quarter ago until about three or four 
years back, breaker waste and quantities of the very 
small sizes, including silt, were allowed to be carried 
down streams flowing through the producing region 
and finally into the rivers. There is no estimate of the 
quantity of recoverable coal remaining in the river 
beds, although the Bureau of Mines estimates that a 
total of 28.5 million tons was dredged between the 
years 1909 and 1949. 
© DECLINE.—During the latest ten years of record, 
1940-1949 inclusive, shipments of river, or dredge, 
coal averaged 1,181,000 tons annually. Over 76% was 
reclaimed from the Susquehanna River, mostly below 
Sunbury, and 96% originated in the Schuylkill Re- 
gion. The river coal industry employed an average of 
445 men during these years, and operated an average 
of 233 days per year. Production per man per day 
averaged 11.4 tons in this period. The all-time peak 
of shipments of 1,515,000 tons was reached in 1941. 
In 1949, 76% of the recovery was in sizes smaller than 
barley, and barley itself constituted an additional 
22%. 

Since peak production of 1.5 million tons in 1941, 
however, dredge production has displayed a generally 
declining tendency to 0.9 million tons in 1949, and has 
contributed diminishing proportions of the total avail- 
able supply of barley and smaller sizes with which 
they compete. This proportion has diminished from 
17.3% in 1941 to 9.3% in 1949. 

The figures are particularly interesting to public 
utility electric generating companies, large manufac- 
turing plants and others which are equipped with 
specially designed combustion units to burn the very 

(Concluded on page 124) 
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Only 7 lbs. pressure provides 
FINE, UNIFORM BREAK-UP 
AND DISTRIBUTION OF FLUID 


Binks 

cy at extremely low pressures with pronase give full Ssnger gg = 

Binks Rotojet Spray Nozzles. Designed sizes end 

on the off-center inlet, whirl chamber | Number 
ROTOJET principle for greatest spraying effective. 10. Small and Medium Capacity 

ness. Sizes up to %" pipe connection are Nozzles 

11, Nozzles for Brine 

of two-piece construction, precision-ma- ti Spray Op- 

chined from finest quality brass bar 

stock, stainless steel or any special alloy 

that is machinable from bar stock. Sizes 


from 1” to 242" have strong cast one-piece 
bodies. Wide capacity range. 


THERE'S A BINKS SPRAY NOZZLE 


FOR EVERY SPRAY JOB Binks ; MANUFACTURING COMPANY 


REPRESENTATIVES IN ALL PRINCIPAL CITIES BW 3120-38 CARROLL AVENUE, CHICAGO, IkL. 7 


Pre-engineered Packages for 
Controlled Gas Combustion 


For firing air heaters, kilns, boilers and other appliances includ- 
ing ovens (shown here). 

Bryant Pow-R-Sembly is supplied in various arrangements 
of accessories to provide completely automatic, semi-automatic 
- — operation. Capacities from 400,000 to 10,000,000 

¢ hour. 

¢ Pow-R-Sembly can be adjusted for any type flame. Once 

set by simple, quick adjustment, it maintains constant flame 

eristics. It is smooth-running and burns any low-pressure 

gas. Flanged connections permit arrangement in any desired 

Position without extra equipment. Send for Data Sheet 7C-1a for 
complete information. 


Affiliated Ges Equipaion 


HEATING AND VENTILATING, SEPTEMBER, 1951 


i 
| | 
Operations. 
ype used, giving installation capacity. 
15 


EDITOR’S NOTE. Mr. Reynolds continues the subject of servic- 
ing, trouble jobs, maintenance and similar problems. 


THE PACKAGE UNIT 


I did not start out with the package unit in mind, 
nor do I plan to end up on that subject, but my own 
discussions and years of trouble experience bring me 
to the realization that something should be done about 
these costly and time-delaying, but commonly accepted 
service troubles and the various other troubles desig- 
nated as job conditions. None of us can stop these 
trends of poor workmanship and indifference, but old 
» wise men, or better still the younger men who have 
_ accepted these things will no doubt find some way 
around these difficulties. 

And so, as I write on, it dawns on me that I have 
been making out a good case for the package unit. 
Why not put everything in one bundle? It seems to 
be a growing trend. Package water tube boilers have 
been recently added to the list of packaged units of 
various kind. They fill the present need for completely 
shop assembled steam generating units in moderate 
capacities. They come assembled with brickwork, in- 
sulation, trim, burner and soot and forced draft 
blowers, together with all required certificates. The 
only field work on the units is their skidding or lifting 
into position and the making of the usual service con- 
nections by local labor. The more complicated a system 
becomes, the more packaging it needs. 

A package unit of any kind has the advantage of 
ease in relocating, higher resale value and, most of 
all, the undivided responsibility for its complete as- 
sembly. It is easy to remove some part of a unit for 
return to the factory and substitute new parts without 
delay, or the component parts can be serviced on the 
job by men who specialize on service for that par- 
ticular unit. 


AIR CONDITIONING 


Conference rooms have no heat gain from lights and 
population until used, so that they are overcooled when 
first opened up for a conference. The overcooled return 
air was returned, in one case I recall, through louvers 
in the doors and then passed the desk of the boss in 
his adjacent private office. He was so overcooled that 
he made it hot for everyone that had anything to do 
with the project. 

In a store there are recirculation grilles in par- 
titions separating the main store conditioned area from 
the unconditioned stock and service area which also 
contains the air conditioning units. Someone hangs a 
rug for display on the partition and the air then finds 
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is my Classroom 


By T. W. REYNOLDS 


it easier to return to the units by way of an opened 
door to the service area. 

Even without the rug over the recirculation grilles, 

the air will prefer the open door, and flow over a girl 
at a desk. So she becomes overcooled, although she is 
soon made happy by moving her desk and providing it 
with a glass deflecting shield. There are two air con- 
ditioning units where she sits, one of which is to be 
run in cooler weather, or whenever service is required 
on either. Unfortunately, you find them wired together 
for both to run on the same control. Then, along comes 
the service man and both are stopped. As a result the 
girl becomes too hot and again unhappy. 
. Out in the main store area a control thermostat finds 
hot company in the way of a large display light some- 
one has just installed, or the control becomes blocked 
by some store fixtures where it can neither be read, 
adjusted and serviced; nor can it properly control, due 
to lack of representative environment. In either case, 
everyone becomes overcooled. 

In one case, the controls, during construction, were 
temporarily stored outdoors. A hurricane came along 
and corroded all of the control contacts, so that for a 
time after their installation, there was no control of 
any kind. When some of these are cleaned and others 
replaced, you find time to examine the two air com- 
pressors for the controls. These are vibrating and 
otherwise acting up. They do have sufficient air capac- 
ity for all of the ordinary controls, but not enough 
for operation of the suction damper on the big cen- 
trifugal refrigerating compressor. This damper alone 
requires 5 cfm and was so specified. So larger com- 
pressors are ordered to run only the usual 25% at the 
time, instead of those now running continuously, and 
even then never catching up with requirements. 

Next you examine the areas around presses in a 
tailor shop, as these are reported hot due to steam 
vapors. It is then decided that the presses be pro- 
vided with vacuum valves relieving steam to above 
the roof and all is well again. 

Such happiness is short lived, for shortly you find 
an air conditioning unit has stopped because some 
single individual, perhaps an underclothed female with 
poor circulation, has learned where the switch is 
that stops the unit. The manager grudgingly accepts 
your explanation, but leaves you with the impression 
that you are in the wrong. It is obvious that this 
lady is an exception, should be given a job to make 
her active and occasionally leave her desk, should wear 
more clothing, see a doctor, or be fired; but most of 
all you should in the future install the switches back 
of locked doors. 

Some other lady learns how to throttle the air out- 
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dependable 
MOTORS 


extra features 
at no extra cost 


Totally enclosed . . . ball-bearing. 

Externally ventilated, fan-cooled, non-clogging. 
Dust-proof, splash-proof, lint-proof. 

Standard NEMA dimensions. 
Corrosion-resistant . . . inside and out. Specially 
impregnated to resist moisture. 

Standard and face mounted end-plates, inter- 
changeable for vertical or bracket type motors. 


BALDOR Motors are original equipment on many 
nationally advertised, nationally accepted 
pumps, blowers, furnace fans, unit heaters, com- 
pressors and oil and gas heating equipment. 


BALDOR ELECTRIC COMPANY 
4353 Duncan Ave., St. Louis 10, Mo. 


% BALDOR Motors are sold and serviced 
in more than 300 Trade Centers. . 


Panacoil SINCE 1915 


FUEL OIL HEATERS 


Paraceil vertical 
Tank Suction 
Buried 


. (For 
Tank Installations.) 
, @ PARA ol burner industry 
from its inception ainted with its needs! 


@ he 


DAVIS ENGINEERING 


1058 EAST GRAND STREET ELIZABETH 4, NEW JERSEY 
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let over her head which then makes a gentleman near- 
by unhappy, because more air now comes out of an 
outlet over his head. Since you have learned that 
drafts are not always from the near outlet, but rather 
from some distant outlet, you find by smoke test a 
remote outlet deflecting its air to and along a partition 
to the first troubled area. Baffling of this distant out- 
let stops the draft, but still you have a hard time con- 
vincing the first individual that it is now all right to 
open wide her overhead outlet. 

One other trouble from drafts is too much air de- 
livered te an area surrounded by hot partitions which 
close off unimportant unconditioned passages or small 
storage spaces. The excess air to compensate for large 
heat gains of hot partitions could well be delivered on 
the other side of these then no longer hot partitions. 
This would lessen the air movement in the regular 
conditioned area and also provide some cooling for 
those who occasionally enter either the passage or the 
stock areas. 

The rise in chilled water temperature is found to 
be only 4F through some air conditioning units, with 


© 21F rise in some other units. Valves on all chilled 
ee water lines are then balanced for equal flow to all units 


nd after closing by-pass valves which someone had 
pened for easier control in balancing, conditions are 
ttered, although only slightly so. Then, the main 
ason is found. It’s the unbalanced flow due to some 
trainers at units practically plugged with dirt, while 
thers are only partially so. But we are not through, 
or with all of these strainers cleaned out, the tem- 
rature of air at outlets is changed and becomes 
nsatisfactory. Each air supply outlet and each ther- 
ostat that someone has tampered with in an effort 
get cool, must then be readjusted for the new con- 
itions. Balancing of air delivery at outlets had been 
one too soon. 
Someone suggests that the chilled water system be 
ionally drawn down to flush the dirt instead of 
leaning strainers. They do so, and find it time con- 
uming, with some pipes left air bound upon refilling 
f the system. Someone else suggests more strainers. 
hey do this, and find the situation over-strained. 
Doors supposed to act as louvers for return of air 
not all louvered. A store escalator, depended upon 
or relief of air from top story to ground floor, is not 
talled because at the last moment it is decided not 
build the escalator for a year or two. Someone com- 
plains of odors and you find all of the outdoor dampers 


» to units practically closed. Some who go to the toilets 


think they smell odors and open the toilet windows. 
This short-circuits hot air from outdocrs to the toilet 
exhaust fan, or else gives too much relief of air, even 
as it does for a girl next to a window she has opened 
in the working area. She says she gets more relief 
that way, and she does, because the air all relieves 
past her. The near supply outlets then get more air 
and this short-circuits to her opened window. No one 
else gets relief but she. 

‘Over in some other area there is some complaints 
of odors. You do find odors and they are from sewage. 
You do some thinking and then recall that down in 
the basement is a municipal sewage pump confined in 
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a small area entered only from outdoors. Smoke re- 
leased in this pump room soon finds its way up to the 
odorized area. It gets there by way of some unpacked 
sleeves around chilled water pipes which enter and 
leave the sewage room and then go as risers to upper 
floors. In another case you find a machinery pent- 
house nicely air conditioned by cool air flowing through 
a lot of unpacked sleeves around pipe coming from the 
conditioned floor below. 

Throwaway conditioned air in one case was supposed 
to relieve itself through louvers in toilet doors and 
opened windows in the toilets to the great outdoors. 
The outdoors at this point was but one story above a 
gasoline odorized driveway, and on the windward side, 
so that gasoline odors combined with toilet odors came 
back through door louvers to the conditioned area. 
This condition was aggravated due to an afterthought 
by the management in the way of a small coffee drink- 
ing area. To free the area of coffee odors, the em- 
ployees opened the windows at this coffee center and 
thereby relieved the air pressure on this lee side, 
leaving no pressure in the conditioning system for 
the toilet area. This method, together with wind 
pressure at the toilet windows, resulted in a nice short 
circuit for odors from the windward gasoline toilet 
odorized side to leeward exit at coffee odor side. 

Water drips on merchandise from some part of an 
overhead air conditioning urit. There is much hue 
and cry. No one knows just where it is coming from. 
It is simple, though, for it is just moisture from air 
collecting on cold uninsulated surfaces, surfaces not 
supposed to be cold, such as a bare nipple and cap 
from a strainer. These get cold by conduction from 
chilled water piping. A drain pipe from an air con- 
ditioning unit should also be insulated up to and 
including its drain valve. 


BOILERS AND CHIMNEYS 


Boilers may have insufficient draft, because there is 
no adequate air inlet to the boiler room. If the up- 
take section of a boiler is assembled near the front 
of the boiler, hot gases will by-pass most of the heat 
absorbing surfaces, so that the boiler may not even 
steam. A boiler being assembled in the factory may 
have a bar of soap stored within it for use in em- 
ployees washing up. It may drop down inside a boiler 
section, or be forgotten. This can cause a boiler to 
foam and give a lot of trouble when the boiler is finally 
set up on the job. 

When the chimney has so large an area that down- 
drafts prevail within it, one can easily remedy this 
condition by closing off some of the chimney exit area 
above the roof. If there is trouble from smoke at the 
fireplace, it usually comes about from air short-cir- 
cuiting above the fire to crowd the chimney area, thus 
excluding the smoke from combustion. In such a case, 
the height of fireplace opening should be reduced, 
either by building up its hearth or building down the 
top of the fireplace opening. 


(The question of servicing will be continued in this 
department in a subsequent issue.) 
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The Compactness of 
HONEYWELL BY-PASSES 


will simplify your piping 


The Honeywell By-Pass is a 

installed means of by-passing contro rales, taps and 

other pressure units. It simplifies piping arran 

sed eliminating a multitude of joints, nipples an owe 

. by using a minimum of space . . . by saving time... by 

minimizing maintenance. 

Bronze or Stainless trim . ion bonnet 

150-300 Ibs. .. $ $211 to $116. “Available in 
Steel as follows: 1 to 2 inches. . . union bonnet for 

1’ Tend 114", bolted bonnet for 114" and 2”.. 
. screwed or flanged ends . . 300-600 Ibs. . 

Gate $228 to $426. “Send i in your order, today! 

HONEY WELL REGULATOR CO., Industrial 

Division, 1 Windrim Ave., Philadel- 


ies nited States. Canada 
and throughout the world. 


Airsan Air Filters offer you extra features 
that save you money, offer greater filtering 
efficiency. Initial cost and installation is 
less. Easier cleaning and larger dust-hold- 
ing capacity cuts maintenance expense. 
Approved by Underwriters’ Laboratories. 
Investigate Airsan today. Learn why it 
= to buy the difference — at no extra 


Canad: e MilwaunKee 
ta rib yer co. 


wis 


Air Conpitioninc Propucts Co. 


2340 W. LAFAYETTE BLVD. - DETROIT 16, MICH. 
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DRAIN SLOTS FOR FULL BRONZE } 
CEILING SHUTTER 
FOR ATTIC FAN GALVANIZED  &§ 
present a refined, finished appearance. Their 
natural aluminum color blends with any dec- 
oration, eliminating need for painting, and no 
id grilie or winter cover is required. Furnished u 
in 5 different widths, single panel up to 73” Poms Hons 
2 long. No operating mechanism shows. Built- 
in fusible link, Meets fire underwriters 
WRITE FOR NEW CATALOG 43-F 
Utustretions end detells ef the complete 
AIR-FLO line 
is Reg. U.S. Pat. Off. 
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How You Save with 
the NEW Niagara Method 
of Air Conditioning 


Using “Hygrol” Absorbent Liquid 


Because it absorbs mois- 


ture from the air directly, 
the new Niagara Con- ( ) 
trolled Humidity Method gacesce 
uses less, or no, mechan- wo mearen 
ical refrigeration for de- a 
humidifying. You save“... 
first costs and installing “Sen” —— => 
of heavy machinery. You — 
save space, maintenance 
expense, power. Easier, COOLANT 
convenient operation. ae 

Using “Hygrol” hy- rill 
gienic absorbent liquid, ) 


this method gives com- 
plete control of tempera- 
ture and relative humidity. Especially, it is a better way to 
obtain dry air for drying processes, packaging hygroscopic 
materials, preventing moisture damage to metals, and obtain- 
ing better quality for chemical process products and food 
products—or in obtaining better results in comfort air con- 
ditioning for office or laboratory at lower refrigeration costs. 

The diagram shows how filtered air is dehumidified by 
passing thru a spray of 
“Hygrol”— a liquid ab- 
sorbent which removes 
air-borne moisture. This 
liquid is hygienic and 
non-corrosive; it contains 
no salts or solids to pre- 
cipitate and cause main- 
tenance troubles. It is 
continuously reconcen- 
trated at the same rate at 
which it: absorbs mois- 
ture, providing always 
the full capacity of the 
air conditioner, automat- 
ically. 

Units provide a range 
of capacities from 1000 
to 20,000 C. F. M. Mul- 
tiple unit installations 
are in use successfully. 
Records of results are 
available. 

For further informa- 
tion, write to Niagara 
Blower Company, Dept. 
HV, 405 Lexington Ave., 
New York 17, N. Y. 


Food Packaging under Controlled 
Humidity 


Niagara Controlled Humidity 
Air Conditioner 
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ABSTRACTS AND REVIEWS 


Publications abstracted in this department 
should be ordered direct from publisher. 


FUEL OIL MANUAL 


Those who buy, use, or sell fuel oil for building heat- 
ing, power generation, marine applications or indus- 
trial processes, will find much of value in Fuel Oil 
Manual, by Paul F. Schmidt, chief chemist, Allied Oil 
Co., Inc., Cleveland, Ohio. The author has been as- 
sociated 15 years with this company which markets in 
excess of 500 million gallons of fuel oil annually, and 
he is in charge of testing all oils received and in 
blending oils for special specifications. The book is 
the result of years of experience in trouble shooting. 

Technical language is used as little as possible, and 
theory and involved discussions of interest only to 
chemists or refiners are avoided. All terms are fully 
explained. 

Covered in this book are complete data on the proper- 
ties of fuel oil, the possibilities and limitations of each 
grade of oil, methods which can be used to assure 
uniform quality and efficient combustion, how to di- 
agnose fuel oil troubles and how to remedy them, and 
particularly important, how to get maximum value 
from each fuel oil dollar. Under Troubles and Remedies 
are listed 22 of the common fuel oil troubles, their 
symptoms, and the remedy to follow in each case. 

The text, which includes 34 tables, is divided into 
24 chapters covering chemistry of petroleum, petroleum 
refining processes, grades and types of fuel oils, 
gravity, heat of combustion, viscosity, water and sedi- 
ment, carbon, ash and salt residue, flash and fire points, 
pour point, sulfur, color, distillation, preheating of oils, 
sampling storage tanks, stability of fuel oils, fuel oil 
treatments, reclaimed fuel oils, blending of oils, trans- 
portation and storage, fuel oil specifications, and com- 
plaints and causes of troubles. 

The tables present concise, easy-to-follow data that 
should prove of exceptional interest to the engineer 
or technical man. 

Fuel Oil Manual, by P. F. Schmidt. Flexible Fabri- 
koid binding, 6 x 9 inches, 160 pages. Published by 
The Industrial Press, 148 Lafayette Street, New York 
18, N. Y. Price, $3.50. Canadian or foreign postage, 
40 cents. 


INDUSTRIAL PIPING 


Of interest to the piping engineer concerned with 
process industries, petroleum industries and power 
plants, is the new book on Industrial Piping, by 
Charles T. Littleton, formerly engineer in charge of 
piping, American Cyanimid Co. It also has a chapter 
on estimating, prepared by R. A. Dickson of the 
Standard Oil Co. of New Jersey, based on articles 
published in Chemical Engineering. 

The book is intended to present in one volume, the 
information now available from such scattered sources 
as data sheets, catalogs and standard specifications. 
There is material on water, gas, steam and other 
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services, and on the most recenty developed piping 
materials, alloys and plastics. An entire chapter is 
devoted to flow sheets, plot plans and design procedure. 
Tables of fittings have been grouped according to their 
most genera] use—water, steam, or other service. 

The author covers valves, steam, water, oil, gus, air 
and instrument piping, alloy piping, and other piping 
materials, and insulation. In addition, there is the 
previously mentioned chapter by Mr. Dickson. 

Industrial Piping, by C. T. Littleton. Cloth bound, 
629 inches, 394 pages. Published by McGraw-Hill 
Book Co., 83830 W. 42nd St., New York 18, N. Y. 
Price, $8. 


LESSONS IN ARC WELDING 


Basic fundamentals of arc welding, as well as more 
edvanced welding technique, are covered in New Les- 
sons in Arc Welding based on lessons and instructions 
given at the Lincoln Arc Welding School. There are 
82 basic lessons covering welding mild steel in all posi- 
tions and 29 advanced lessons on other welding appli- 
cations. 

Covered in this concise, practical book are latest 
welding procedures for faster and lowest cost welding, 
automatic and semi-automatic hidden arc welding pro- 
cedure, how metals are made and how to identify 
them, how to select correct welding joints, how to make 
common raachine parts to use welding instead of cast- 
ing. 

This book is well illustrated and, as an aid to the 
student, there are questions and answers based on the 
various lessons. 

New Lessons in Arc Welding. Bound in simulated 
leather, 6 x 9 inches, 320 pages. Published by The 
Lincoln Electric Co., Cleveland 17, Ohio. Price, $1. 


MINERAL WOOL INSULATION 


A practical insulation handbook, Mineral Wool In- 
sulation Specifications and Standards, to serve as a 
guide in properly selecting materials and application 
practices for government contracts, and to serve as a 
basis for specifications in industry, has been issued by 
the Industrial Mineral Wool Institute. It includes 21 
specifications and standards by four government agen- 
cies and the American Society for Testing Materials. 
Seven of the standards approved by governmental 
agencies are Federal Specifications approved by the 
Director of Procurement for use of all government 
departments, three are specifications by the Navy De- 
partment and two by the U. S. Maritime Commission. 
There are three commercial standards issued by the 
National Bureau of Standards. 

The ASTM specifications cover six types of indus- 
trial mineral wool insulation — mineral wool cement, 


batt, blanket, felt and blanket-type and molded-type. 


pipe insulation. 

The book has protruding tabs to help locate material 
on federal, Navy, maritime, and ASTM specifications, 
and commercial standards. 


Mineral Wool. Insulation Specifications and Stand- 
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TITUSVILLE 
BOILERS 


this Titusville boiler installation. 


Here in the boiler room of the new Booker T. Washington 
High School in Shreveport, La., are shown three Titusville 
“Compect’’ Steel Heating Boilers (total rated capacity in 
excess of 36,000 sq. ft.), with a 30 H.P. Titusville “Wee 
Scot’’ marine boiler serving laundry and kitchen. The 
complete range of Titusville boilers enables many ideal 
service combinations. Write us for details. 
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SEND FOR 
LITERATURE AND PRICES! 
Address Department HV-95] or con- 
tact your local DeBotherat agent 
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American Machine end Metals, Inc. 
East Moline, lilinols 


ards. Flexible binding, 6x9 inches. Published by 
Industrial Mineral Wool Institute, 441 Lexington Ave., 
New York 17, N. Y. Price, $3.20. 


REDUCING DusT EMISSION—Forty-seven tests were 
made on a continuous ash discharge spreader-stoker- 
fired boiler to determine means of reducing dust emis- 
sion. In addition to baring rate, variables investi- 
gated were the amount of overfire air, the use of air 
steam and steam air jets, the location of steam jets, 
the degree of reinjection used and the coal size. 
Results of these studies are presented in paper No. 
51-SA-20 titled “Methods of Reducing Dust Emission 
From a Spreader-Stoker-Fired Boiler Furnace.” Bitu- 
minous Coal Research, Inc., 2609 First National Bank 
Bldg., Pittsburgh 22, Pa. Price, 20 cents. 


CHARACTERISTICS OF PACKAGED FUELS—The Bureau 
of Mines has investigated combustion characteristics 
and physical properties of six different lots of pack- 
aged fuels made from bituminous coal. All of the 
fuels tested were prepared by a commercial process 
and all contained 4% asphaltic binder. The relative 
suitability for domestic use of the six lots tested was 
evaluated upon the basis of the characteristics. Find- 
ings are contained in Report of Investigations 4797. 
Bureau of Mines, Publications Distribution Section, 
4800 Forbes St., Pittsburgh 13, Pa. 


NATURAL VENTILATION OF BUILDINGS—A comprehen- 
sive research report (No. 22) has been released by The 
Texas Engineering Experiment Station on Some 
General Considerations in the Natural Ventilation 
of Buildings. This report, which is a primer, supplies 
an introduction into problems which are involved with 
the design of buildings and presents some simple basic 
facts on the movement of air. The problem of air 
movement has always been an important one in the 
southwest and is essential for comfort during the hot 
months. This report was prepared by an architect, an 
aeronautical engineer and a physicist. In this way, it 
was possible to obtain broad interpretations of the 
natural ventilation problems. Report No. 22 is the 
first of a series planned on designing buildings to 
facilitate ventilation by natural means. Texas Engi- 
neering Experiment Station, College Station, Texas. 


SMA SratisticaAL REPoRT — The fourth edition of 
SMA statistical report on fuel burning equipment in- 
stallations in various cities for year 1950 has been 
released by the Stoker Manufacturers Association. 
It is factual in preparation and an attempt was made 


‘to include interpretative data or comments. It presents 


data on installations in many American cities and a 
few Canadian cities. Stoker Manufacturers Associa- 
tion, 307 North Michigan Ave., Chicago 1, IIl. 
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TEMPORARY VENTILATION OF THE KING SOLOMON 
TUNNEL—Temporary ventilation methods and safety 
measures used in the King Solomon Tunnel, Frisco, 
Colo., are contained in the Bureau of Mines Informa- 
tion Circular 7603. The mine had been idle since 
1915 and at the time of the study was accessible to 
only about 700 feet from the portal of the adit because 
of oxygen deficient air. Actual ventilation for this 
tunnel was completed on September 20, 1950. The 
circular describes the method of ventilation used and 
presents a log of operations. U. S. Bureau of Mines, 
Publications Distribution Section, 4800 Forbes St., 
Pittsburgh 13, Pa. 


I-B-R INSTALLATION GUIDE No.6—Data are presented 
in this 19-page booklet for use in designing floor and 
ceiling panel heating systems for small residences. 
It is based on conservative averages of information 
found in manufacturers’ and industry literature. The 
step-by-step design procedure should be easy to follow. 
Included are tables for use in making calculations. The 
Institute of Boiler and Radiator Manufacturers, 60 
East 42nd St., New York 17, N. Y. Price, 50 cents. 


MODELS FOR PREDETERMINING NATURAL VENTILATION 
—In milder climates, the advantages of using the 
natural wind to ventilate buildings has long been 
recognized. However, little work has been done to 
establish methods for predetermining the natural air 
flow patterns for ventilating proposed buildings. Re- 
sults of an investigation into this subject are contained 
in Research Report No. 26 on The Feasibility of 
Using Models for Predetermining Natural Ventilation. 
Report of 25 pages covers interior and exterior air flow 
patterns, and methods by which air flow patterns can 
be made visible. Texas Engineering Experiment 
Station, College Station, Texas. 


STANDARDS OF HEAT EXCHANGE INSTITUTE — The 
third edition of Standards of Heat Exchange Institute 
is now available. This 23-page paper-bound book 
covers nomenclature, definitions and standards for con- 
denser performance and also information required in 
the calculation of water requirements. Other points 
covered are vacuum pump capacity, installation, in- 
formation on atmospheric relief valves, and a series 
of conversion tables useful in calculation and instal- 
lation of this type of jet condenser. Heat Exchange 
Institute, 122 East 42nd St., New York 17, N. Y. 
Price, $1. 


INSPECTION OF FINE-PITCH GEARS—The American 
Society of Mechanical Engineers, in conjunction with 
the American Gear Manufacturers Association, are re- 
sponsible for a new American Standard covering in- 
spection of fine-pitch gears. This standard has been 
made flexible to meet the requirements of the greatly 
diverse applications of fine-pitch gears. It does not 
cover tolerances on center distances and accuracy re- 
quired in mountings. American Society of Mechanical 
Engineers, 29 West 39th Street, New York 18, N. Y. 
Price, $2.50. 


HEATING AND VENTILATING. SEPTEMBER, 1951 


read low Surface temperatures 


contained, easily cerried and used enywhere. You'll find this 

instrument invaluable for balancing het water heating systems, 
checking floer, wall er ceiling temperatures in pene! heating 
systems, measuring temperature of refrigerated coils, insulation 
end all other low temperature surteces. 


quick trom Ainico 


magnet te the finest of quick-reacting thermeceuples, the 2300 
assures the highest stendards of speed, eccurecy end depend- 
ebilty—yeu can read any lew surface temperature in 3 te 5 
seconds under mest conditions. 


time-westing rechecking of heating systems. It is « direct reeding 
unit—ne cenversion tables, bolancing slide wires or batteries 
are necessery. it's easily reed end und d tin 


fasting Leborateries, Inc. 
Reem 514, 420 N. LaSalle Chicege 10, iilineis 
Please send me e copy of Bulletin 2146. 


in 3 Second 
/ 
Send Coupon For Full information 
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15 of 20 Engineers 


Prefer Nicholson Traps 


BULLETIN 450 
or see Sweet's 


W. H. NICHOLSON & CO. “pa. 


Sales and Enginecring Offices in 53 Principal Cities 


= METER % 


mopile principle, the 
AGITAIR Meter gives 
instantaneous accurate 
measurements of air 
velocities as low as 5 
fpm, and as high as 
4000 fpm. It is inher- 
ently stable, does not 
waver or jerk and un- 
like many resistance type hot-wire instruments it is free from 
errors caused by temperature variations, radiation effects and 
lead resistance. For taking static pressure readings from 0 to 
4” weg, a special attachment is provided. The simplicity and 
utility of the’ AGITAIR Meter make it useful for many 
diverse applications. 


Write for Bulletin AM-100 
AIR DEVICES Inc. 


47 East 42nd Street New York 17, NY 


Air Difusers r ters Exhausters 


Low Velocity Range: 0-750 fpm 
High Velocity Range: 750-4000 fpm 
Pressure Range: 0-4 inches water 


River Coal 


(Continued from page 114) 


small sizes, and which look to this industry for their 
future supplies. 

© NO DUMPING.—With the new markets being created, 
anthracite producers are retaining in flotation plants 
and otherwise the very small sizes and silt which were 
formerly discarded, with the result that at present 
and in the future, increasing quantities should be 
available from the producing industry and less from 
dredge operations. This will be beneficial to purchas- 
ers, as they will be assured of better preparation and 
more dependable sources of supply. 


Trap Inventor Honored 


© John F. McKee of Ardmore, Pennsylvania, has been 
awarded a Certificate of Merit by The Franklin Insti- 
tute for his development of a small, lightweight steam 
trap which is factory adjusted to meet a wide range 
of conditions and pressures, it was announced by Dr. 
Henry B. Allen, executive vice president and secretary 
of the Institute. Mr. McKee, a research engineer af- 
filiated with the Yarnall-Waring Co. in Philadelphia, 
designed a steam trap which makes use of the flow 
cnaracteristics of two orifices arranged in series by 
using the variation in pressure which occurs in an 
intermediate chamber located between the two orifices 
to control the discharge valve. The intermediate pres- 
sure existing between the two orifices depends upon 
the nature and properties, particularly the temper- 
ature and phase, of the fluid flowing. Thus, if cold 
water or relatively low temperature condensate is sup- 
plied to the inlet, the control chamber pressure will be 
relatively low, and the excess pressure acting under 
the control valve disc will cause the valve to open and 
permit discharge of condensate through the main 
valve. If relatively hot condensate or steam is applied 
to the inlet, a relatively high control chamber pressure 
will be established and this pressure acting on top of 
the valve disc will keep the valve closed. The water 
temperature at which the valve will operate may be 
controlled by practical features of design. This steam 
trap is manufactured by the Yarnall-Waring Co., un- 
der the name of the Yarway Impulse Steam Trap. | 


® The annual instruction courses for operating and 
maintenance engineers under auspices of Bahnson Co., 
Winston-Salem, N. C., air conditioning engineers and 
manufacturers, will be held in two one-week sessions 
at the Robert E. Lee Hotel in Winston-Salem, October 
1 to 5 and October 15 to 19. Instructor-engineers from 
Bahnson and component suppliers will speak on oper- 
ation and maintenance of various items of refrigera- 
tion and air conditioning equipment, with emphasis on 
those used in the textile and tobacco industries. Classes 
the first week will cover primarily evaporative cooling, 
while the second will cover refrigeration. 
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plonts currently in big “cost-reduction-through-modernization” 
programs is another indication of their advanced features. To 
learn why on increas- 
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® Cleaner Air Week will be observed in the United 
States and Canada from October 21 to 27. This an- 
nouncement was made by Charles N. Howison, Na- 
tional Chairman of the Cleaner Air Week committee 
of the Air Pollution and Smoke Prevention Associa- 
tion of America, and secretary of the Smoke Abate- 
ment League of Hamilton County, Cincinnati, Ohio, in 
conjunction with the United States Department of 
Commerce. 


© A formal opening in October has been scheduled by 
The National Radiator Co., Johnstown, Pa., of its new 
one- and one-quarter million dollar plant at Duncans- 
ville, Pa. The steel fabricating plant in Danville, Pa., 
which The National Radiator Co. purchased in Decem- 
ber, 1950, was sold on August 10 to Thompson Prod- 
ucts, Inc. of Cleveland. 


¢ F. A. Hopp, formerly associated with the Delta 
Power Division of Rockwell Manufacturing Co., has 
been appointed advertising manager of the Cleaver- 
Brooks Co. A native of Whitefish Bay, Mr. Hopp at- 
tended the University of Wisconsin and Marquette. 
He is a member of the Milwaukee Industrial Marketing 
Association. 


* Construction contracts awarded in the 37 states east 
of the Rockies for the first seven months of 1951 set 
a new high for that period with a total of $10.2 billion, 
it was stated by F. W. Dodge Corp. This was 23% 
greater than 1950’s total, up to this year the highest 
seven months on record. Non-residential contracts 
were 65% greater; residential awards were down 2%; 
public and private works and utilities were up 10% 
over 1950. 


AIR CONDITIONING DESIGN DATA 
FOR FOOD INDUSTRIES 


(Continued from page 84) 


Meat and Meat Products 


Aside from the information given in Table 3, which 
is a tabulation for an entire industry, one meat packer 
has found the conditions listed in Table 2 satisfactory 
for their processing and packaging departments. 

During hog chilling, while the final cooler tempera- 
ture is 28F and the minimum relative humidity is 85%, 
the relative humidity is much higher during the first 
part of the cooling cycle. Throughout the cooler, there 
are from one to 1.5 air changes per minute. 

Aside from the areas listed in Table 2, satisfactory 
humidities are maintained to avoid excessive dryness. 
However, reheat is necessary to provide air of low 
humidity and comfort for employes in the wrapping 
rooms and in the dry sausage drying rooms. 

Air conditioning is necessary for a wide variety of 
processes and products in meat packing plants. Each 
type of meat requires special air conditions. Table 3 
lists the suggested air conditions for various processes 
and rooms in meat packing plants. 
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the exclusive 
SUPER-SILVERTOP 
GUIDED BUCKET 
Saves Money 


The exclusive Super-Silvertop guided bucket saves 
money by preventing damage to the bucket. A 
patented guided tube positively controls the 
bucket, eliminating the possibility of any bucket 
swing which might impair the bucket and lead 
to high replacement cost. But this is only one 
reason why Super-Silvertops cost Jess in operation 
than any other trap. In addition, the engineered 
bucket lever assures positive seat- 
. preventing costly leakage of live steam. 
pac tong these money-saving traps can be 
installed in a minimum of time, straight in line 
or as an elbow and can be serviced without 
disturbing a single fitting. It pays to standardize 
on Super-Silvertops. Talk it over 
with your nearest authorized Super- 
Silvertop representative or write 
us for a copy of “Solving Steam 
Trap Problems.” 


FREE STEAM TRAP DATA BOOK 


THE V.D. ANDERSON COMPANY 
1943 West 96th Street © Cleveland 2, Ohio 
Gentlemen: Please send me a copy of “Solving Steam Trap Problems.” 


1S GUIDED 
4 4 CENTER 
4 
| 
| 
| Name 
Firm 
| | : Bawden Industries, a 


: AUTOMATIC CONTROLS FOR HEATING, AIR CONDITIONING, : 
REFRIGERATION AND VARIOUS INDUSTRIAL APPLICATIONS 


THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 


Vetage Tharmectats Line Voltage Thermestats. Level Controt 
1f you heve problem involving the eutemetic contre! ef 
tempereture, 


pressure, 
liquid level, eperetions, etc., it will pey 
yeu te consult Mercoid’s engineering stetf — elweys et your service. 


Manviocturers of Dependable Automatic Controls for Over A Quarter of A Century 


How to promote 
greater PER-MAN 


productivity! 


Well-ventilated working 
environments contribute to faster, 
better defense production. 


Western Rotary Turbine Ventilators 
provide constant, round-the-clock 
exhaust without power. A 2-mph 

breeze keeps your Western Rotary 
System in operation. Lifetime 
gvaranteed bearings are both 
mounted on the some oxis... 
always stay in alignment. 
Throat sizes 6” through 48”, 
with the clean, low silhouette 
progressive industry demands. 

Complete, up-to-the-minute informa- 
tion, sizes, capacities, and prices 
on all Western equipment upon 

request. In 1951 SWEETS and A.E.C, 

Available from your 
favorite wholesoler’s stock. 


“ALWAYS ON THE JOB~ NEVER ON THE PAYROLL’ 


WESTERN ENGINEERING & MFG. CO. 


1726-28 E WASHINGTON BLVD, LOS ANGELES 21, CALIF 


WHAT WOULD YOU DO? 
(Continued from page 98) 


The following points should be carefully followed: 

Rubber lined pipe and fittings should be handled 
carefully. The joints should be bolted until they are 
leakproof and the proper gaskets should be used. 

For maximum service life, the operating tempera- 
ture should not exceed 180F. 

The outside of the pipe and fitting should be watched 
periodically for possible leakage. Any sign of leakage 
should be investigated immediately and the necessary 
steps taken to prevent further damage. 

All rubber lined equipment that is shipped by this 
company has the following brief instructions that 
maximum service life may be obtained. 

Use only in the service for which the lining is 
furnished. 

Avoid exposing the lining to sudden temperature 
changes, physical shock or rough handling. 

Do not weld or heat the metal wall above the recom- 
mended process temperature. 

Make periodic inspections of the lining. 

Use the proper gaskets when assembling the equip- 
ment. Align joints carefully and tighten bolts evenly. 

If the equipment is to remain out of service for an 
extended period of time, store indoors in a moderate 
temperature, if at all possible. If necessary to store 
out-of-doors, protect equipment from direct sunlight 
and keep it filled with a weak acid or alkaline solution. 


E. L. Lockman, Manager 
Tank Lining and Roll Covering Sales, 
United States Rubber Co. 


Providence, R. 1. 


WHAT READERS SAY 


Air Conditioned Ships 


THE EpDITOR, HEATING AND VENTILATING: 

We were particularly interested to notice in the 
August issue of HEATING AND VENTILATING, under the 
column headed Briefly Stated, you report that the 
Carrier Corporation of Syracuse, N. Y., claim to have 
installed the air conditioning plant in the first wholly 
air conditioned ship built in a foreign country since 
the end of World War II. 

We feel that on behalf of our parent organization, 
Messrs. Thermotank, Ltd., Glasgow, Scotland, we can- 
not aliow this statement to go unchallenged, as Ther- 
motank claim to have carried out the first complete 
air conditioning installation on any vessel built outside 
the U. S. A. The vessel concerned was the British 
Tanker Company’s M. V. British Empress and is, we 
believe, the first wholly air conditioned vessel in the 
world. 

Thermotank of Glasgow, who are responsible for 
approximately seventy-five percent of the air con- 
ditioning installed in ships built in Britain, have also 
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« > is the exclusive use of Mercoid hermetically . 
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. the complete line. © 
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the Code require? | 


WHAT SUITS 


this project best? < Convectors 


We ei ly reliable? aa} Designed for Quick, Easy, 
Time-Saving 
most readily available? | Installation 


You'll answer such 
Fire-Equipmen? easier 


ESTABLISHED 1887 


W. D. ALLEN Manufacturing Co. 


CHICAGO 6 + NEW YORK 7 


appearance, outstanding performance 
and ease of installation have led to 
OUTSTANDING increasing for 
PERFORMANCE in institutions, apartments, homes and schools. 
Try AIRTHERM on your next job. 
An Airtherm Heating Installation is your 


On original oil burner equipment or for service assurance of a satisfied customer. 
replacement, new standards of performance are 2 
yours with the low-cost Skinner V2 Solenoid Airtherm Convectors are 
Valve! Sturdy steel parts are ss resist available for either free Py 
corrosion — compact — weighs only oz. — 
usable in any position! Soft synthetic seat and 
seals prevent leakage, and spring loading as- 
sures positive operation. There are no brazed, 
welded, soldered pressure joints, or threaded 
parts to loosen under vibration. Maximum pres- 
sure is 125 P.S.l.—rated at 10 watts max.— 
Underwriters’ approved. Relief model is 2 way, FREE STANDING RECESSED 
normally open. Drip-eliminator or shut-off is 
2 way, normally closed. T 
Write for details and low prices! Think First of AIRTHERM 


vecthic VAIVE DIV. AIRTHERM MANUFACTURING COMPANY 


THE SKINNER CHUCK COMPANY 
136 Belden Ave., Norwalk, Conn. (22 South Spring Avenve + —St. Lowis 10, Missouri 
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stions on Interior 
WRITE FOR YOUR COPY NOW AA 
SKINNER VALVE 
23/0" 
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STAXAUSTER can be 
used to convert all types of 
roof ventilators into powerful 
exhaust or air supply units. 


EXHAUST FANS 


Allen-engineered Exhaust Fans are efficient, easy 
to install, and economical to operate. The fan 
Section shown above and the Remote Drive 
Staxauster present a range and diversity that 
— you to solve almost any ventilating = 

For your wall installation needs, 
Fans and Lo-Noiz-Level Multiblade 
are recommended. Advanced engineering design, 
skilled workmanship, and quality materials make 
Allen Exhaust Fans outstanding in the ventilatin 

. Our representatives are in most pri 
cities; 
Architectural File, Section 20b. 


Remote Drive 


Allen Staxauster 
Specially designed for 
applications handling 
corrosives and/or high- 

temperature air. 


LLEN 


ENCIMEFRED 
VENTILATION 


Write for catalog on complete 
fine of root ventilators. 


PRODUCTION 


PLANNING CO. 
ROCHESTER, MICHIGAN 
Roof Ventilators for Every Commercial and Industrial Need 


An Authoritative 
Reference Book for 


Heating Engineers—Estimators—aAir Conditioning 

Piping E Plant Engineers— 
Operating and Maintenance Engineers 


HEATING AND VENTILATING’S 


ENGINEERING DATABOOK 


Write for Descriptive Folder to 
HEATING AND VENTILATING, 148 Lafayette St., N. Y. 13 


entilating 
pecialties 


Why You'll Like This 
Automatic Shutter 


Assures a snug, tight fit when louvers 


“ELGO” TYPE 
AUTOMATIC SHUTTER 


WRITE FOR CIRCULAR AND PRICES Front View (Open) 


ELGO SHUTTER & MANUFACTURING CO. 
Detroit 8, Mich. 


2738 W. Warren 
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had the honor of being the company to install the air 
conditioning equipment for the first ship to have prac- 
tically the entire passenger accommodation air con- 
ditioned. The ship was R.M.S. Magdalena. Thermo- 
tank have for many years held the leading position in 
the marine side of the air conditioning industry and 
have been responsible for installing equipment in 
practically all of the large vessels built in Britain 
since the end of World War II as well as many ships 
for the Argentine government, e.z., Presidente Peron 
and other foreign owners such as Portugal’s S. S. 
Mocambique and Angola and the French Line’s 
Foucauld and Brazza, to mention only a few. 


Geo. A. Somerville 
Sales Controller 
Thermotank Inc., 
Detroit, Mich. 


Getting Personal 


Howard E. Degler (Selection, Op- 
eration and Maintenance of Indus- 
trial Cooling Equipment, page 65) 
came to The Marley Company as 
technical director on January 1, 
1948, from The University of Texas 
where he had been professor of 
mechanical engineering and chair- 
man of the department since 1930. 
During the year July 1945 to July 
1946 he was in Europe with the 
U. S. Army in the Information and : 
Education Division. 

He is a mechanical engineering er 
graduate from Lehigh University and received his Master's 
degree from the University of Illinois where he was on the 
M. E. faculty for eight years. Mr. Degler has had industrial 
experience with such companies as Babcock & Wilcox, Gen- 
eral Electric, Bethlehem Steel, Atlantic Refining, and Sarg- 
ent & Lundy. He has done research and consulting work 
in heat power, gas and oil engines, refrigeration, and air 
conditioning. 

Mr. Degler has also written several engineering textbooks 
on heat-power subjects and contributed frequently to engi- 
neering publications. 


COMING EVENTS 


Where listed, names or titles of individuals are 
those from whom further information is available. 


ASME MEETING—Fall ae of the American Society of 

Mechanical Engineers, at the Radisson Hotel, Minneapolis, 
Minn. C. E. Davies, secretary of the Society, 29 ‘West 39th St., 
New York 18, N. 25-28, 1951. 


PLUMBING AND HEATING MEETING—Annual meeting of 
the Plumbing and Heating Industries Bureau, at Palmer House, 
Chicago, Illinois. Norman J. Radder, secretary of the Bureau, 

35 East Wacker Drive, Chicago 1, Illinois. OCTOBER 11, 1981. 


ELECTRICAL ENGINEERS CONFERENCE—A Technical — 
ference on the application of frictional horsepower motors 

refrigeration equipment and pumps, sponsored by the yao 
ican Institute of Electrical Engineers, at the Dayton Biltmore 
Hotel, Dayton, Ohio. D.C. Breeding, Frigidaire Division, Gen- 
eral Motors Corp., Dayton, Ohio. ........ OCTOBER 11-12, 1951. 
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MASSACH USETTS 


MASSACHUSETTS BLOWER OIVISION 


7ée BISHOP & BABCOCK @ 


2901 HAMILTON AVENUE CLEVELAND 142 OWIO 


offers the unique NEW 


DUAL-AIR 
vaporizing burner 
in ALL 
Shallo-Well 
Oil Fined 


Oran’s amazing, new Dual-Air vaporizing burner is one 
of the greatest advancements ever made in vaporizing- 
type burners. This unique unit burns smoke-free, even 
under adverse draft conditions, with oil savings up to 
15%! 
There are four Oran Shallo-Well models for small 
homes, to meet climatic conditions anywhere in the 
nation. 

@ 50,000 BTU output—Natural draft 

@ 50,000 BTU output—Forced draft 

@ 65,000 BTU output—Forced draft 

@ 75,000 BTU output—Forced draft 
WRITE US TODAY FOR COMPLETE INFORMA. 
TION ON THESE UNIQUE SHALLO-WELIL OIL- 
FIRED FLOOR FURNACES! 


ORAN COMPANY _ 


2212 S. Third St., Columbus 7, Ohio 
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DON’T GUESS about steam flow. Whether you’re sell- 
ing steam or buying it, producing it or distributing it, 
BUILDERS SHUNTFLO STEAM METER gives you the 
steam flow facts needed to save your steam dollars. 
This self-contained meter is driven by the steam in the 
pipeline itself. With a direct-reading Shuntflo Meter in 
the line, you know exactly how many pounds or cubic 
feet of steam is consumed . . . accurate within + 2% 
under most conditions. 

This meter is easy to install, easy to service, easy 
to modify for changed capacity. Model SMKS (shown) 
is furnished for 2” to 14” lines: Model SMDH for 1” and 
1%” lines. It will pay you to learn more about Builders 
Shuntflo, the meter that’s first choice with public utili- 
ties, district heating companies, industries, and com- 
mercial buildings of all types. For Bulletins 400-F1 and 
400-F2, address Builders-Providence, Inc. (Division of 


PROVIDENCE 
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|| 
Designed to combine | 
Various combinations and arrangements of dis- 
floor furnaces 
| NO GROUND CLEARANCE NEEDED! A 
_ ential including The 
, Venturi Meter and Chloria- 
4 izers (chlorine gas feeders). 
| BUILDERS 


oe here are the reasons why 
Grant 


DUX-SULATION 
is BEST FOR DUCT INSULATION 


sorption approximately 61%. 
Integral, woven asbestos 
membrane. 


2 Easy to handle, easy to install 
correctly, can’t be crushed or 
cracked, springs back to orig- 
inal thickness if compressed. 
Supplied with special glue ond 
tape, no “fasteners” needed. 

3 Constant insulating volves. 
Can't “powder”, shift or sift; 
no thin spots, even at corners, 
No deterioration of any kind, 


Inspect Dux-Sulation 


no change of any kind. 
4, Perfect adhesion, flexible, con- yourself! 
forms to uneven surfaces. Can Write Grant Wilson, Inc. 
141 West Jackson 8ivd., 


IN NEW YORK CITY: Air Conditioning Utilities Co., 8 West 40th Street, 
New York 18, N.Y., LOngacre 3-4280. 
CANADA: Atlas Asbestos Co., Ltd.,Montreal, Toronto Winnipeg,Vancouver, 


DON'T 
WORK 
FOR 
NOTHING! 


You may find yourself working for nothing . . . if you work under 
@ poorly drawn contract. You may lose money .. . if you accept 
work without understanding the terms under which it is to be 
Written in simple, everyday language, “Contracts Simplified’ 
you the pitfalls which are often the cause of costly law- 
suits. Using actual court decisions, it illustrates many of the 
elementary principles of law which everyone should know before 
drawing—or accepting—a contract. For example, do you know 
the law covering “fine print?’’ Do you know the legal aspects of 
a “cost plus’’ contract? Do you know when a contract can be 
rescinded? These are a few of the scores of points which are 
covered briefly and clearly in ‘Contracts Simplified.’ Order a 
copy today. You'll find it worth many times its cost in the time 
and trouble it saves you. 


26 pages postpoia 84” x 11” page size. 


THE INDUSTRIAL PRESS 


148 LAFAYETTE STREET NEW YORK 13, N. Y. 
H&V-9/51 
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AGA CONVENTION—33rd annual convention of the American 

Assoc Lexington venue, New 
OCTOBER 15-17, 1951. 


PUBLIC HEALTH MEETING — 79th annual meeting of the 
American Public Health Association, at Civic Auditorium, San 

OCTOBER 29—NOVEMBER 2, 1951. 


REFRIGERATION SHOW—7th All-industry Refrigeration and 
Air Conditioning Exposition, at Navy Pier, Chicago, III. Show 
director, REMA 1346 Connecticut Ave., N.W., Washington, 
0. C. NOVEMBER 5-8, 1951. 


STEEL BOILER MEETING—National meeting of the Steel Boiler 
Institute, at the Shoreham Hotel, Washington, D. C. R. A. 
Locke, secretary, Land Title Building, Philadelphia 10, Pa. 

is NOVEMBER 8-9, 1951. 


ASME MEETING—Annual meeting of the American Soc of 
Mechanical Engineers, at Chalfonte-Haddon Hall, Atlantic City, 
N. J. C. €. Davies, secretary of the Society, 29 West 39th St., 
New York, N. Y. NOVEMBER 25-30, 1951. 


CHEMICAL EXPOSITION—23rd Exposition of Chemical Indus- 
tries, at Grand Central Palace, New York. Charles F. Roth, 
manager of the International Exposition Company, Grand Cen- 
tral Palace, New York 17, N. Y. 

NOVEMBER 26—DECEMBER 1, 1951. 


CHEMICAL ENGINEERS MEETING—Annual meeting of the 
American Institute of Chemical Engineers, at Chalfonte-Had- 
don Hali, Atlantic City, N. J. Secretary of the Institute, 29 
West 39th St., New York 18, N. Y. ......DECEMBER 2-5, 1951. 


ASRE MEETING—Annual meeting of the American Society of 
Refrigerating Engineers, at the Hotel Roosevelt, New Orleans, 
La. M. C. Turpin, secretary of the Society, 40 W. 40th St., 


HEATING WHOLESALERS’ MEETING—Annual meeting of the 
National Heating Wholesalers’ Association, at the Hotel Statler, 
Cleveland, Ohio. E. L. Wyman, executive secretary, 609 Com- 
merce Building, Cleveland. ...............--. DECEMBER 3-4, 1951. 


WARM AIR CONVENTION—38th annual convention of the 
National Warm Air Heating and Air Conditioning Association, 
at Hotel Cleveland, Cleveland, Ohio. ge Boeddener, 145 
Public Square, Cleveland. ................---- DECEMBER 5-6, 1951. 


PLANT MAINTENANCE SHOW AND CONFERENCE — 3rd 
plant maintenance show and conference, at Convention Hall, 
Philadelphia, Pa. Clapp & Poliak, Inc., 341 Madison Ave., 
New ‘Vork JANUARY 14-17, 1952. 


AUTOMOTIVE ENGINEERS MEETING — Annual meeting of 
the Society of Automotive Engineers, Inc., at the Hotel Book- 
Cadillac, Detroit, Mich. John A. C. Warner, secretary of the 
Society, 29 West 39th St., New York 18, N. Y. 

wae JANUARY 14-18, 1952. 


ELECTRIC ENGINEERING MEETING—Winter general meeting 
of the American Institute of Electrical Engineers, at the Hotel 
Statler, New York, N. Y. Secretary of the Institute, 33 West 
39th St., New York 18, N. Y........... JANUARY 21-25, 1952. 


ASHVE MEETING—58th annual meeting of the American So- 
ciety of Heating and Ventilating Engineers, in St. Louis, Mo. 
A. V. Hutchinson, secretary of the Society, 51 Madison Ave., 
aw York 10, JANUARY 28-30, 1952. 


OIL HEAT EXPOSITION—National Oil Heat Exposition, at 
Commercial Museum, Philadelphia, Pa., in conjunction with 
the 29th annual convention of Oil-Heat Institute of America, 
at the Benjamin Franklin Hotel. R. H. L. Becker, secretary of 
the Institute, 6 East 39th St., New York 16, N. Y. 

APRIL 14-18, 1952. 
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1 High thermal and acoustical 
insulating properties... K fac- 
LO tor of .27 BTU and sound ab- N= 
grt dling. Specifically engineered 4 
‘(Grant \,/ilsonin:, 
= 
\ 


Install 


DE-TEC-TRONIC SMOKE DENSITY INDICATOR 


© Easy to Install © Helps Maintain Correct Combustion 
© Cuts Fuel Consumption ® Meets Municipal Codes ® 
Calibrated in Ringelmann Units ® Alarm or Visual 
Indication © Two Time-Delay Circuits ® Used by 
Leading Stoker Companies and Recommended for Use 
With Over-Fire Air Control Equipment © One Year 
Guarantee. Write for Bulletin 101. 


Manufacturers of Photocell Control Equipment. 
E~TEC~TRONIC 


1711 Terra Cotta Pl., Chicago 14, Ill. 


H&K GRILLES 
of 
PERFORATED 


H & K produces perforated metal for 
mdustrial applications. 


5664 FILLMORE ST., CHICAGO 44, ILLINOIS 
114 LIBERTY ST. NEW YORK 6, N.Y. 


EFFICIENT, LOW COST AIR REMOVER 


Muckle VENTS 


POWER DRIVEN ROOF EXHAUSTER 


For stores, cafes, bakeries, laundries, 
garages, etc. Built to function in wet 
air—motor is out of line of air flow. A compact, sturdy, 
easy-to-install package unit. Sizes 370 to 13,080 C.F.M. 
air delivery. Fits any roof. Write us about YOUR problem. 


DAUCKLE MANUFACTURING CO. OWATONNA 3, MINN. 


REGISTERS & GRILLES 


THE AUER REGISTER COMPANY 
600 Clement Ave., Cleveland 5, Ohio 
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OPERATED PUMP 
for 


HYDROSTATIC 
PRESSURE TEST 


Eliminates Involved 
Mechanical 
Apparatus 


INEXPENSIVE 
EFFICIENT 
EASILY OPERATED 


Learn how you cen seve 
on initiel investment, 
reduce maintenance, 
eliminate power 


CAPITOL Hydrostatic Test Pump 

Easy strokes pump 5 times the volume 

of weter to 1000 Ib. test pressures. 
Lightweight. 


f Illustrated 
WRITE 


| NOx 
| WH 
METAL 
aaa H ond conspicuous ings in the | 
L} i honored end finest buildi mester - 
Save country... and beauty become the 
Fuel — K GRILLES have architects 
| and designers becouse the selection 
ign both 
Efficiency GRILLES may be ebteined 
H& in all patterns. Bronze 
a without ob 
| — 
| 
Pt 
| 
UER 


KENNEDY 


bronze globe 
and 
angle 


valves... 


with the right disc 
for every service 


TO ASSURE LONG, TROUBLE-FREE OPERATION 
with easy maintenance, the complete KEN- 
NEDY Line is job-fitted . . . every valve spe- 
cially designed and engineered for the job 
it has to do. 

IN THE KENNEDY FIGS. 97 and 98, for example, 
the disc is exactly matched to the job. To meet 
a wide range of fluid, temperature and pres- 
sure requirements, a variety of disc materials 
is available. Each is carefully selected for the 
service for which it is recommended. 

THE RENEWABLE COMPOSITION DISCS give 
longer service because the extra height of the 
raised seats utilizes full thickness of the disc 
before replacement is necessary. The disc 
holder swivels on the stem to allow uniform 
wear on the disc. 

THE MOLDED PACKING is self-lubricating and 
both Fig. 97 and Fig. 98 can be readily re- 
packed under full pressure. 

THE HEAVY-WALLED BODIES are ruggedly built 
with full rounded contour. The stems are 
made with manganese bronze of 50,000 Ib. 
tensile strength and have unusually heavy 
threads. Parts are fully interchangeable. Sizes 
range from 14 to 3 inches with a working 
pressure of 125 Ibs. saturated steam, WRITE 
FOR BULLETIN 56. 


FIG. 98 


BUY FROM YOUR LOCAL DISTRIBUTOR 


m KENNEDY 


VALVE MFG. CO. ¢ ELMIRA, N.Y. 


VALVES + PIPE FITTINGS «© FIRE HYDRANTS 
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How your dollars 


STRIKE BACK 
AT CANCER 


through 


EDUCATION 


that saves lives 


The American Cancer Society's 
program of Public Education 
stresses cancer's danger signals, 


to bring people to their physi- 


cians in time; Professional . 


Education brings latest facts to 
doctors, nurses, dentists. Your 
contribution to the Society also 
strikes back at cancer through 
Research and Service to the 
cancer patient. 


AMERICAN 
CANCER SOCIETY 
Mail your contribution to 


“CANCER” in care of 
your local post office 


: 
a 
= 
| | 


OVER 300 SUCCESSFUL JOBS FOR 
CONTRACTORS IN 1950. 


Our experienced staff eliminates costly 
payroll between contracts. We prepare 
shop, design, and revision drawings for 
Air conditioning, plumbing, heating, and 
Ventilation. Definite — quoted in ad- 


or phone R. J. Abramson & Assoc., 14 E. 
Jackson Bivd., Chicago 4, Ill. Ha 7-7326. 


ESTIMATING SERVICE 
Any Trede and Type of Project 
Literature and Sample on request 
CONSTRUCTION SURVEY COOPERATIVE 
101 Park Ave., New York 17, N. Y. 
MUrrey Hill $-3717 Founded 1922 


“THE E. L. BRUCE CO. WAY” 
Floor maintenance products for industrial- 


cial t oseph A. 
Farrell, 687 Concord Avenue, Cambridge 38, 
Mass. Tel. K17-1049. Descriptive literature 
upon request. Brushes-Paints-Sundries. 


DESIGN ENGINEER with 
Conditioning experience, must be good 
draftsman, familiar with manufacturing and 
tooling. Pr tag opportunity in large com- 


od Write Heating and 
entilating, 148 Lafayette St., New York 13. 


ALL-WEATHER ALUMINUM HOLDERS 


All sizes for truck meter tickets. Keep drivers’ 

sample = = ticket 

and we rn r size r. 
YSTEMS, 


DEGREE-DAY 8 WOODSIDE, N. Y. 


MECHANICAL ENGINEER, registered and 
magn employed, desires responsible posi- 


al or ting engi- 

neering firm. Extensive education and ex- 
perience in estimating, design, and installation 
of refrigeration, air conditioning, heating and 
ventilating systems. Middle West or East 
tion preferred. Salary range $9,000 to 

4 HEATING and 


Major Air Conditioning 
and Refrigeration 
Manufacturer 


in New England, needs DESIGN ENGI- 
NEERS with three to ten years’ experience 
—to conduct research, development and 
producti ineering work on open and 
hermetic compressors, central-plant air 
conditioners, room coolers, product cool- 
ers, and refrigerant and water coils of all 
types. Write Box No. 733, describing 
education, training and experience, and 
giving busi and p 1 ref 
HEATING and VENTILATING, 148 
Lafayette Street, New York 13, N. Y. 


Advertisements in HEATING AND 
VENTILATING’S Classified Advertis- 
ing Section bring results! Rates are 
15 cents a word (minimum charge 
$3.00); or $8.00 a single column inch. 
Classified Advertising Department 
HEATING AND VENTILATING 
148 Lofayette St., New York 13, N. Y. 
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THE “man on tut 


RIVE 


The DRIVE-IT metho? of fastening has contributed a new chapter 
to the history of the building industry. Introduced but four short 
years ago—DRIVE-IT powder powered tools are now recom- 
mended and used by thousands of progressive contractors in the 
building trades. 

DRIVE-IT is by far the fastest, most economical method yet devised 


to fasten steel or wood to concrete or steel. It carries the under- 
writers’ approval and both tools are engineered for safety on the job. 


Try DRIVE-IT on such time-consuming fastening jobs as conduit, 
heating and ventilating ducts, door bucks and many others. Your 
DRIVE-IT distributor will be glad to give you an “on the job” 
demonstration. Write us for his name. 


Distributors from Coast to Coast 
THE POWDER POWER TOOL CORPORATION 


0719 S. W. Weods Street, Portland 1, Oregon 
Cleveland Branch: 2075 E. 65th $t., Cleveland, Ohio 


CLASSIFIED 
ADVERTISING 
Minimum charge $3.00. Payable in advazes. 
ft S we - ) 
AN: 
drafting and Supervision available. Write 4 
IN \( 
/ | A 
\ yest? AP fastening 
g 
q SING | 
York 18, N. Y. 
< LABORATORIES 
powder powered po fastening tool 
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Authoritative, Useful, Practical 


TECHNICAL BOOKS 


HEATING AND VENTILATING’'S 


ENGINEERING DATABOOK 
—by CLIFFORD STROCK 


Essential working data and practical information on heat- 
ing, piping, air conditioning, ventilation, air sanitation and 
refrigeration for design, installation and operating engi- 
neers. Time-saving tables and large scale charts greatly 
simplify everyday estimating and design problems. 

576 pages, 8 1/2” z 11”, $7.00. gaa or foreign 


SNOW MELTING—+y T. NAPIER ADLAM 


A valuable handbook of correct, tested practice that covers 
the steps in planning, designing, building and operating 
snow melting systems of all sizes and types. Time-saving 
charts, tables and graphs give all the necessary data and 
simplify every step from preliminary planning to final 
operation. 
224 pages, 189 illustrations, $4.50. Canadian or foreign 
postage, 40¢ 


DESIGN OF INDUSTRIAL 


EXHAUST SYSTEMS—+y JOHN L. ALDEN 


How to design, build or buy an exhaust system that will 
perform its functions adequately and economically, and 
meet the requirements of law and industrial hygiene. Cov- 
ers flow of fluids—hood forms—air flow through hoods— 
pipe resistance—piping design—dust separators—low pres- 
sure conveyors—centrifugal exhaust fans—structural Pte. 
d measurements and their interpretation. 
252 pages, 122 illustrations, $3.50. Canadian 
or foreign postage, 


Written by outstanding authorities, and pub- 
lished by HEATING AND VENTILATING, 
these books give Engineers, Contractors, 
Students and Architects clear, concise an- 
swers to many heating, ventilating and air 
conditioning problems. Use the convenient 
these books direct 


In no other book will you find so much detailed 
information on standard and special joints for all 
types of metallic, glass, tile, plastic and concrete 
pipe. Also included are data on joints designed to 
take up movement due to expansion and contrac- 
tion. Written by a mechanical engineer with many 
years’ experience. 
236 pages, 249 illustrations, $3.00. Canadian 
or foreign postage, 40¢ 


RADIANT HEATING — 2nd Edition 

—by T. NAPIER ADLAM 
The basic principles, the experience-proved facts, the prac- 
tical working data on applications of radiant energy for 
heating and cooling. Facts and figures can be applied di- 
rectly in designing and installing radiant heating systems. 
A dependable manual for the engineer, contractor or archi- 
tect who needs reliable information on this important 
subject. 

504 pages, $87 illustrations, $6.00. Canadian 
or foreign postage, 50¢ 


AIR CONDITIONING ENGINEERS’ ATLAS 
—by CLIFFORD STROCK 
Climatic data for the solution of design and operating prob- 
lems in winter heating and summer cooling throughout the 
United States. Zoned maps in colors and tables with data 
for larger cities. 
72 pages, 18 maps in color, $2.00. 


FLUID deer IN PIPING 
. M. DALLA VALLE 
A simple and sinus ore of the fundamentals of fluid 
theory and practice, with applications of these basic data 
te practical problems of steam, water and air piping. 
31 pages, 28 illustrations, paper bound, $1.00. Canadien 
or foreign postage, 6¢ 


EXHAUST HOODS—+y J. M. DALLA VALLE 

Data, formulas and practical examples showing exact pro- 

cedure for designing all types of exhaust hoods for the 

efficient removal of dust, fumes, vapors and gases. 

49 pages, 87 illustrations, paper bound, $1.00. Canadian or 
foreign postage, 6¢ 


CONTRACTS SIMPLIFIED—+y Leo T. PARKER 
Heating, ventilating and air conditioning cases involving 
higher court decisions analyzed to clarify the law of con- 
tracts, chattel mortgages, and real estate law, the legal 
status of independent contractors, and patent law. 
26 pages, paper bound, $1.00. Canadian or foreign 
postage, 6¢ 


H&V-9/51 


HEATING AND VENTILATING, 148 Lefayette Street, New York 13, N. Y- 


Piease send me the books checked below: 


RADIANT HEATING HEATING AND VENTILATING’S 


ENGINEERI ‘TABOOK 
© DESIGN OF INDUSTRIAL 
EXHAUST SYSTEMS METHODS OF JOINING 


0 EXHAUST HOODS 0 FLUID FLOW IN PIPING 


0 SNOW MELTING 


METHOD OF PAYMENT 


© | enclose check or money order 

in full payment. 

0 AIR CONDITIONING 
ENGINEERS’ ATLAS © 1! enclose Ys down 


(0 CONTRACTS SIMPLIFIED (if order amounts to $6. or 


9.00, two 
$10.00 to $20.00, three 


additional 
installments. $21.00 to 
four additional installments.) 


Name. 

Address 

City. Zone State. 
Position* Firm* 


°This information would be appreciated for our records. 


ORDER FORM 


Me [ sien." : ‘ 
= > Jo : from the publisher. 
Z more) and will pay balance in 
monthly installments. ($6.00 to 
—— 
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why Watts? 


WATTS HOT WATER HEATING 7 
BOILER SAFETY CONTROLS | 
| 


_ ARE PREFERRED 


NO. 74 A.s.ME. Boiler Safety Relief Valve for both water pressure a 
(thermal expansion) and steam pressure relief. No. 74 alone provides ee 
adequate protection for 80% of all hot water space heating boilers. 
| No. 174, sizes to 2" inclusive, provides pressure protection for 
ee ’ larger hot water space heating boilers up to 2,528,100 B.T.U.'s. 


NO. BSsHW Automatic Pressure Feed Water Regulator provides — 
higher volume needs for larger systems. Recommended for use with — 
No. 74 to give complete automatic double protection. All bronze 
construction provides durability. Easy accessibility of parts enables 

+ convenient servicing for maintenance. 


NO. 45A dua! Control with high flow capacity provides quick filling 

and eliminates need of a bypass. and constantly maintains minimum 

pressure requirements. Relief valve provides high volume liquid and 
, Steam discharge capacity. Only control of its type with these features. 


NO. 450A Dual Control adapted from the newly developed No. 
45A. Excepting some construction refinements, it has the same ad- 
vanced principle of operation. Slight difference in construction enables — ' Pe 
Watts to offer advanced design for lower priced markets. ‘ ae 


The prevention of excessive pressure and the utmost importance to you and your customers. 
assurance of an adequate supply of water at You can depend upon Watts products to protect 
all times are the first considerations to safe and and control hot water heating boilers. Watts 
efficient hot water boiler operation. Therefore, offers a selection of heating boiler controls to a | 


the selection of suitable boiler controls is of fit every safety requirement. 


PROTECT YOUR INSTALLATIONS 


WA Regulator Company 


} ang 
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HEAT: LOSSES FOR VARIOUS U-VALUES AND AREAS 


of thie sheet is obvious is determining the total oes — 
for varioun areas and a wide range.of U-valum, all for 0 to 70F 


temperature difference. For other temperature differences correc- 


tion must he made by multiplying the values in the main tables by 


Temp. 


VALUE OF U IN BTU PER HR DER DEG TEMP DIFFERENCE PER SQFT 


06 | OT | 10 | 13} | IS | | 


accompanying correction factors. 


RERRE 


SERRE 


SER 


SRERE 


PRE EES 


S288 


SERRE 


| 


s82s$ 


RBERS 


RERRE 


TELE: 


as 


$8538 


SEER 


SSeS 


£055 AT 0-70 


= 


A 


Reese 


SSSER 


PEERS 


Ny & 


SER 


THES 


SEES 


88 


SLES 


QKERY 


SATE 


HERES 


RR 


SRE: 


32533 


SERRE 


~~ 


RERRE 


RESRS 


ZELRS 


SERRE 


SERRS 


Besse 


RSESS 


RRIRS 


SRRSS 


sesss 


SERRE). 


HEAT LOSSES FOR VARIOUS U-VALUES AND AREAS 


25 VALUE OF U IN BTU PER HR PER DEG TEMP DIFFERENCE PER SOFT ie 
06 [071.08 |.091.10| 118106117] | 201.271 


IN 
2 BTU HEAT £ OSS AT 0-70 DEG TEMPERATURE DIFFERENCE “4 
56 1235 |274| 314 | 353 \392| 431 |470| 510 | 550 | 5881627 \666| 706| 745| 784 |823| 8621 902| 
57 1239 |279| 319 | 359 | 399 | 499 |479 | 519 | 560) 99 |638|676 | 7/8 | 753 | 708 | 836| 878\ 9/8 
58 |244 | 284 | 325 |365|406| 447| 487 |528 |5G9 \G09 |G50 |690 | 731 | 77! | 8/2 | 853 | 0931934 
50 |248\289 | 330 |372 |413 |454 |496|537 \620|66! | 702) 743 | 785 | 867 |\909|950 
40 |252|29e | 336 |378 |420| 462 |588 \630| 672 | 714 | 756 | 794| 840 
6! 1256 |299| 342 |427 |5/2 |555 |598 \683| 726 | 769] 962 
62 |260| 303| 347 |39/ |434 | 478 | 521 \608| G51 738| 781\825| 911 |955\998 \104. 
63 |265|306| 353 |441 | 4851529 |573 | G18 \@62| 706) 750 | 794 | 838| 882| 926|970 
64 | 260 | 3/3 | 958 | 403 | 448 |538|582 |G28|G72| 717 | 162|806| 85! | 896| 941 1986.10 
|273 |318|364| 410 |455 |501 592 |G83| 728 | 774 | 819 910 
66 |277|323|370| 416 |462|508 |554 \G01|648 |739 | 785 HOD\N55 
67 |281 |422 |469| 516 |563 |G10 |G58 | 704 |\750 | 797 |44 69! 1938 \985 1126) 11731210 
68 | 286 |333| 381 |428|476 |524 \571 \667| 714 \762 \809| 908952 
69 |200| 338 | 386|435 |483 | 531 |580|\628 | 725 | 773 | 821 918 \966 
70 |343|392| 441 |490|539 |588\637 |686| 735 | 784 |\833 \980 127176 
71 | 298 |347| 908 |447 |497 |547|596 746 \895 |994 \N093\1143 \1193 
72 |302 | 352\403 | 454 |504 |555 \G05|655|706 | 756 \606 | 657 \907\958 1058\1109 "159 1210 
73 |307 |357|409 1460| 51! |562 \613 \664| 716 | 767 |818 VIT5 
74 | 311 414 \466\518 \570 \622 \673 |\726|777 \829 | BB! \932\984 V243 
75 | 315 |\367| 420|473| 5251578 \630 736 | 788 \840\893 |945\908 313 
16 | 319 |372\426 |470 |585 \638 |\692| 746 | 708 \A5/ 1904 |958 \/OI! (383 
77 |323 |377| 431 | 485|539 |593 |647 | 701 |756| 609 |\8G2\ G16 |970 
78 |328 |\382|437 | 491 \546 | GOI \655 |\710 | 819 \874 \983 \1037\1092\1147 
79 \332 |\387\ 442 | 498\553 \608 |664\ 719 \775 1 10611161 
80 | 336|392|448 |504|560\G16 \672 | 728\ 784 \840 952 344 4 
|340\300\454 | 510 |\567\624 \680|737 | 794 964 \/021\VO77\1134 1191 | L418 
82 | 344 \401 |459 1517 |574 \G32 \G89| 746 \918 \976 1911148 1378| 435 
83 |349 | 406| 465 |523\581 |639\G97 \755 \872 |930|988 1104\ 1162 \1220278 1531 
84 | 353 | 411 |470 529 |588 |G47 | 106 | 764 \824 \882 | 941 \1176\1295 
85 | 357 |416 |476 |536 |\505 |G55 | 7/4 | 774 \834 \893 \952 W012 | 1131 54 
86 | 361 |421 |482 |\542\G02\662|722 | 783 \903 1023 1144 1204264 1445 
87 | 365|426|487 |548 |6091670 | 731 | 792 |854 \914 |974 
89 | 374 |436 | 498 |\561 \G23 \G85 | 748 \810 \873 |935 1997 | 1184 
90 |378 |\44/ | 504 |567 \G30|693 | 756 | B19 \B82\945 | 1134 386 
91 |382\446 | 510 \573 \637 | 701 | 764 \892 
92 |386\45! |515 \580\644 709\773 \837 \902 966 
93 | 391 |456 | 521 |586\G5! | 716 | 781 \846\912 \977 17223711302 
94 |305 \46/ |526 |502\6568 | 724 | 790 \922 \987 1316 
95 |399|\466|532 |\599\G65| 732 |798 \865 \932 10641131 \1197\ 1264330 
|403 |470 |538 \605 |672 |739.|806\874 |942 \142\/210 1277344 
\407\475\543\G11 \679 | 747 \883 \952 154 222290358 
G8 \4/2 \480\549 \617 \G86\ 755 \a23 
99 | 46 \485 | 554 624 \693| 762832 247 
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gives you 
extra 


nu, IN PACKLESS VALVES, still the only Balanced-Action valve 
on the market—no extra cost 


IN STRAINERS, forged brass end caps with integral fittings, 
i reinforced screen, large filtering area, distortion-proof 
clean-out flange 


IN DRIERS, forged brass end caps with integral fittings, 
natural finish, Abso-Dry pressure sealed, dapariion tube and 
extra capacity 


. IN WING CAP VALVES, greater flow, bolted bonnet and 
‘ self-aligning stem disc 


IN RELIEF VALVES, diaphragm construction, positive 
F controlled cushion reseating with relief capacity that meets 
latest code requirements 


IN AMMONIA VALVES, compact and strong, self-aligning 
f stem disc 


IN ALL HENRY PRODUCTS— ADVANCED 
FIELD-PROVEN DESIGN AND CONSTRUCTION 


Sold by Leading Wholesalers 


HENRY VALVE CO. 


Valves + Driers - Strainers - Control Devices and Accessories 


MELROSE PARK, ILL. (CHICAGO SUBURB) 
CABLE: HEVALCO, MELROSE PARK, ILLINOIS 
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ystanding advan 
ou 
few of many 
for Refrigeration, Air Conditioning and Industrial Applications 


®@ Read this ruling in the Massachusetts Statutes covering automatic water 
feeders. We doubt if there is a heating man anywhere who would disagree 
with a single word of this ruling, and if it’s right in Massachusetts, it’s right 
anywhere. The boilers are the same in any State; low water trouble doesn’t 
respect State lines. 

This being the case, we suggest that you make this ruling your ruling. 
It doesn’t require a law to make a smart man do the right thing, and the 
right thing for every steam boiler is a boiler water feeder. 

Notice that the Massachusetts law, written after thoroughgoing re- 
search, points out the need for automatic water feeding where “pumps, 
traps and other devices are used.” This confirms the opinion of foremost 
heating authorities that a mechanical means of feeding water is the first line 
of defense against low water. It recognizes the facts that a fuse can blow 
in a pump circuit, making a pump inoperative, or that return traps and 
other feeding devices, however dependable, can become temporarily inop- 
erative. Under such conditions a boiler water feeder is the best safety device. 

Rulings like this point up the need for boiler water level control on 
every boiler, but they cannot cover the most important fact of all—the fact 
that only the best water level control is good enough for the vital job of 
keeping the boiler water level where it belongs. In the opinion of a majority 
of heating men, McDonnell equipment alone is worthy of that trust. 


Ask for latest condensed catalog covering all popelar products 
MSDONNELL & MILLER, Inc., 3500 N. Spaulding Ave., Chicago 18, Ill. 


MSDONNELL 


MCDonnell No. 51 


Boiler Water Feeder. 
for boilers cbove 5000 
sq. ft. capacity; max- 
imum steam pressure, 
35 Ibs. For automati- 
cally fired boilers it 
is equipped with a 
low water fuel cut-off 
switch (No. 51-2). 


McDonnell No. 47 


Boiler Water Feeder for 
smaller boilers (below 5000 
sq. ft. capacity), maximum 
steam pressure, 25 Ibs. Also 
available with low water 
cut-off for automatically 
fired boilers (No. 47-2). 
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